
POTENTIAL HAZARDOUS WASTE SITE 

&EPA SITE INSPECTION REPORT 
PART 3 ·DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZARDOUS CONDITIONS AND INCIDENTS 

01 r:XA. GROUNDWATER CONTAMINATION 02 0 OBSERVED (DATE: VfU/ OJ ) 

03 POPULATION POTENTIALLY AFFECTED: unknown 04 NARRATIVE DESCRIPTION 

OWGtN.\L 
(Red) 

I. IDENTIFICATION 
01 STATE I 02 SITE NUMBER 

VA 124 

XJ POTENTIAL 0 ALLEGED 

Immediate vicinity obtains water from unaffected public source. The potential exists to 
contaminate Patuxent Aquifer which supplies water east of site. Analysis of water from 
monitoring wells collected by FIT III on 6/8/83 showed contamination. 

01 0 B. SURFACE WATER CONTAMINATION 02 0 OBSERVED(DATE: ) 0 POTENTIAL [J ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None known 

01 0 C. CONTAMINATION OF AIR 02 LJ OBSERVED(DATE: ) 0 POTENTIAL 0 ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None known 

01 Q(D. FIRE/EXPLOSIVE CONDITIONS 02 0 OBSERVED (DATE ) XJ POTENTIAL LJ ALLEGED 
03 POPULATION POTENTIALLY AFFECTED .!.!nknown 04 NARRATIVE DESCRIPTION 

Methane gas venting trench installed to prevent gas migration to nearby residences. 

01 0 E. DIRECT CONTACT 02 [J OBSERVED (DATE ) 0 POTENTIAL D ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None known or expected 

01 rXf:. CONTAMINATION OF SOIL 02 0 OBSERVED (DATE ) XI POTENTIAL 0 ALLEGED 
03 AREA POTENT! ALLY AFFECTED: 130 04 NARRATIVE DESCRIPTION 

(Acres) 

Potential exists as site is not lined. 

01 0 G. DRINKING WATER CONTAMINATION N/A 02 0 OBSERVED (DATE: ) 0 POTENTIAL 0 ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARAA TIVE DESCRIPTION 
N/ A for immediate vicinity population - Patuxent Aquifer supplies water for eastern Virginia. 

01 0 H. WORKER EXPOSUAE!INJURY 02 0 OBSERVED (DATE: ) 0 POTENTIAL 0 ALLEGED 
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None known 

01 0 I. POPULATION EXPOSURE/INJURY 02 0 OBSERVED(DATE: ) 0 POTENTIAL 0 ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None known 

EPA FORM 2070-13 (7 ·81) 



&EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT 01 STATEI02 S[TF. NUMBER 

PART 3 ·DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS VA 124 

II. HAZARDOUS CONDITIONS AND INCIDENTS tconMuea) 

01 0 J. DAMAGE TO FLORA 02 0 OBSERVED (DATE: ) 0 POTENTIAL 0 ALLEGED 
04 NARRATIVE DESCRIPTION 

N/A 

01 0 K. DAMAGE TO FAUNA 02 0 OBSERVED (DATE: ) 0 POTENTIAL C ALLEGED 
04 NARRATIVE DESCRIPTION anc1uae nametsi ot spec•esJ 

N/A 

01 0 L. CONTAMINATION OF FOOD CHAIN 02 0 OBSERVED (DATE: ) 0 POTENTIAL 0 ALLEGED 
04 NARRATIVE DESCRIPTION 

N/A 

01 0 M. UNSTABLE CONTAINMENT OF WASTES 02 0 OBSERVED (DATE: ) C POTENTIAL C ALLEGED 
(Spllts:Rurtaff'Standmg liQuids. lulung drums• 

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

N/A 

01 0 N. DAMAGE TO OFFSITE PROPERTY 02 0 OBSERVED (DATE: ) 0 POTENTIAL C ALLEGED 
04 NARRATIVE DESCRIPTION 

None known 

01 0 0 CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 0 OBSERVED (DATE ) 0 POTENTIAL 0 ALLEGED 
04 NARRATIVE DESCRIPTION 

None known 

01 £XP. ILLEGAUUNAUTHORIZED DUMPING 02 0 OBSERVED(DATE. ) C POTENTIAL }C ALLEGED 
04 NARRATIVE DESCRIPTION 

The city of Richmond believes, through heresay, that some hazardous waste may have been 
dumped at the site. 

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS 

Non2 known 

Ill. TOTAL POPULATION POTENTIALLY AFFECTED: 

IV. COMMENTS 

None '"'' 

V. SOURCES OF INFORMATION rc•• specu« roteroncos. o g. ttore tos somp/0 onaJysos. ropons1 

NUS - Preliminary Assessment dated 6/16/83 

-
EPAFORM2070·13 (7·81) 
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&EPA 
II. PERMIT INFORMATION 

01 TYPE OF PERMIT ISSUED 
(CIIeekOIItMtopply) 

0 A. NPDES 

DB. UIC 

DC. AlA 

DD. ACAA 

0 E. ACAA INTERIM STATUS 

0 F. SPCC PLAN 

O(G. STATE 1~,,~'lJfB-n}Y aste_ 
0 H. LOCAL 1Specitrl 

01. OTHER rs,ocllrl 

OJ. NONE 

Ill. SITE DESCRIPTION 

01 STORAGE/DISPOSAL (Choc .. MIMtopplyJ 

0 A. SURFACE IMPOUNDMENT 

0 B. PILES 

0 C. DRUMS. ABOVE GROUND 

0 D. TANK, ABOVE GROUND 

0 E. TANK, BELOW GROUND 

:M F. LANDFILL 

0 G. LANDFARM 

0 H. OPEN DUMP 

0 I. OTHER 
(Specify} 

07COMMENTS 

None 

IV. CONTAINMENT 

01 CONTAINMENT OF WASTES (Chec• 011o) 

DA.ADEQUATE.SECURE 

It 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION 

ORiGlfW. 
lRedJ 

LIDENTIFICATION 

01 STATE~02SITENUMBEA 
VA 24 

PART 4 ·PERMIT AND DESCRIPTIVE INFORMATION 

02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE OS COMMENTS 

Nn 7.90 9/1 n!R:Z nnf>n valid unit! revnkf>ri nr 
operations are terminated: 
operations Cf>~sf>ri in ~f>nt 19R 1 

02AMOUNT 03 UNIT OF MEASURE 04 TREATMEN! IChoc•OIItMtopp/yJ OS OTHER 

0 A. INCENERATION XJ A. BUILDINGS ON SITE 
0 B. UNDERGROUND INJECTION 

0 C. CHEMICAUPHYSICAL 

0 D. BIOLOGICAL 

0 E. WASTE OIL PROCESSING 06 AREA OF SITE 
unknown 

0 F. SOLVENT RECOVERY - -
0 G. OTHER RECYCUNGIRECOVERY 130 (Acresi 

0 H. OTHER 
(~y) 

!X B. MODERATE 0 C. INADEQUATE. POOR 0 D. INSECURE, UNSOUND. DANGEROUS 

02 DESCRIPTION OF DRUMS, DIKING, UNERS. BARRIERS, ETC. 

Leachate collection system in operation. Cover material applied to active portion of landfill. 

V. ACCESSIBILITY 

01 WASTE EASILY ACCESSIBLE: 0 YES MNO 
02COMMENTS 

Site is fenced. 

VI. SOURCES OF INFORMATION rCJt•IPoclllc ,.,.,onco•. o.g. ""'" ""'· '""'""-.... ,_,.! 
NUS - Preliminary Assessment dated 6/16/83 
R. Stuart Royer and Associates, Inc. Report to city of Richmond's Department of Public Works 
dated 10/21/81 

EPA FORM 2070· 1 3 (7 ·8 1) 



'"" 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATE' 12 SITE NUMBER 
VA 24 

PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

II. DRINKING WATER SUPPLY 

01 TYPE OF DRINKING SUPPLY 02STATUS 03 DISTANCE TO SITE 
(Citeck .. .,._) 

SURFACE WELL ENDANGERED AFFECTED MONITORED 

COMMUNITY A.~ B.O A.O B.O cX:J A. 3 (mil 

NON-COMMUNITY c.o D.O D.O E.O F.O B. (mil 

Ill. GROUNDWATER 

01 GROUNDWATER USE IN VICINITY (Check onoJ 

0 A. ONLY SOURCE FOR DRINKING 0 B. DRINKING 0 C. COMMERCIAL. INDUSTRIAL, IRRIGATION N: D. NOT USED. UNUSEABLE 
(Other sources •I/8/IMJie) (Umitftf other aources edilableJ Patuxent Aquifer is COMMERCIAL, INDUSTRIAL, IRRIGATION 
(No other water sources ava/Mble) used for water in 

eastern Virginia. 

02 POPULATION SERVED BY GROUND WATER NtA 03 DISTANCE TO NEAREST DRINKING WATER WELL NLA (mil 

04 DEPTH TO GROUNDWATER 05 DIRECTION OF GROUNDWATER FLOW 06 DEPTH TO AQUIFER 07 POTENTIAL YIELD 08 SOLE SOURCE AQUIFER 
OF CONCERN OF AQUIFER 

7-6Q (ft} SQUtb (ft} unkDQ~D (gpdl 
0 YES JKNO 

09 DESCRIPTION OF WELLS (mcludit>Q """~~"· depth, ""d 1oe0110n IOIIItiYoto -lion Ottd l>ulclmgs) 

N/A 

1 0 RECHARGE AREA 11 DISCHARGE AREA 

CXYES COMMENTS 0 YES COMMENTS 

ONO ~~ti~l recharge area of Patuxent m er. r:XNo 

IV. SURFACE WATER 

01 SURFACE WATER USE (Chock onoJ 

QCA. RESERVOIR, RECREATION 0 B. IRRIGATION, ECONOMICALLY 0 C. COMMERCIAL, INDUSTRIAL 0 D. NOT CURRENTLY USED 
DRINKING WATER SOURCE IMPORT ANT RESOURCES 

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER 

NAME: AFFECTED DISTANCE TO SITE 

Gillies Creek 0 along border (mil 

0 (mi) 

0 (mil 

V. DEMOGRAPHIC AND PROPERTY INFORMATION 

01 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION 

ONE ( 1} MILE OF SITE TWO (2} MILES OF SITE THREE (3} MILES OF SITE 

A. 8£flrDX 20,000 B. ~~ox 40,000 c.aP£tox 20,000 < 1L4 (mi} 
.Of PERSONS . PERSONS Of PERSONS 

03 NUMBER OF BUILDINGS WITHIN TWO 121 MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING 

unknown < 1L4 (mil 

05 POPULATION WITHIN VICINITY OF SITE (P!OIIIr1o na,.,; .. doscllt>tion of nolulo of popu/1111011 wltiNn viCinity otlflo. o.g., IUIOI. WloQo. donMiy populotect u_, -1 

City of Richmond is densely populated (urban area). Population of Richmond is 219,429 
(Henrico Co. Map, 1981), populations near site approximated from total population. 

EPA FORM 2070-13 (7-811 



POTENTIAL HAZARDOUS WASTE SITE I. IOENTIFICA TION 

&EPA SITE INSPECTION REPORT ~ATEIOf ~~Jt_E NUMBER 

PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL OAT A 

VI. ENVIRONMENTAL INFORMATION 
01 PERMEABIUTY OF UNSATURATED ZONE !Check oneJ 

iX A. 10-s - 1 o- e em/sec 0 B.10-•- 1o-ecm/sec 0 C. 10-•- 10-3 em/sec 0 D. GREATER THAN 1 Q-3 em/sec 

02 PERMEABILITY OF BEDROCK !Check one! 

f¥A. IMPERMEABLE 0 B. RELATIVELY IMPERMEABLE 0 C. RELATIVELY PERMEABLE 0 D. VERY PERMEABLE 
(Less rhMJ 10- 6 cmtsec) (10- 4 - 10-6 cm'sec) (10-2- ro-• em/sec) (Gre•terlhln 10-2 em sec) 

03 DEPTH TO BEDROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05SOILpH 

150-200 (It) depth of landfill 70- bfiJO unknown 

06 NET PRECIPITATION 07 ONE YEAR 24 HOUR RAINFALL 08SLOPE 

9 (in) 2.5 - 3.0 (in) 

SITE SLOPE I DIRECTION OF SITE SLOPE I TERRAIN AVERAGE SLOPE 
25 % north to south 25 % 

09 FLOOD POTENTIAL 10 

N/A 
0 SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY 

SITE IS IN ,.. YEAR FLOODPLAIN 

11 DISTANCE TO WETLANDS (5 ac'e mmunum! 12 DISTANCE TO CRITICAL HABITAT rotenaonpe'Od spec,.sJ 

ESTUARINE OTHER N/A (mil 

A. N/A (mi) B. N/A (mi) ENDANGERED SPECIES: NLA 
13 LAND USE IN VICINITY 

DISTANCE TO: 
RESIDENTIAL AREAS; NATIONAUSTATE PARKS, AGRICULTURAL LANDS 

COMMERCIAUINDUSTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AGLAND 

A. < 1/2 (mi) B. < 1/4 (mil c. N/A (mi) D. N/A (mi) 

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY 

Before development of landfill, the topography sloped to the south towards Gillies Creek. 
The active landfill area was built to a greater elevation then the immediately surrounding 
topography. 

VII. SOURCES OF INFORMATION rcwe specNIC ,.,.,.nces. e.g .. ,,.,. ,,.,, ,_. _,.,,., -•! 
NUS - Preliminary Assessment dated 6/16/83 (F3-8212-37) 
R. Stuart Royer and Associates, Inc. Report to city of Richmond's Department of Public Works 
dated 10/21/81 
U.S.G.S. Quadrangle Map of Richmond, Virginia 
Interview with Ken Chestnut, Virginia State Department of Health, by William Wentworth of 

EPA FORM 2070·13 (7·81) NUS t<lT Ul, on Januar y L.f, l~ljj 



IR! 1 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 0~ STATE,02 SITE NUMBER 
VA 124 

PART 6 ·SAMPLE AND FIELD INFORMATION 

U. SAMPLES TAKEN 
01 NUMBER OF 02 SAMPLES SENT TO 03 ESTIMATED DATE 

SAMPLE TYPE SAMPLES TAKEN RESULTS AVAILABLE 

GROUNDWATER 8 org/8 inor~ fNiWcn~e~tal ~esearc\. GroRf ort ust treet, nn bor, MI 48104 

SURFACE WATER 
RESULTS 

WASTE 

AIR ~RESENTLY 

RUNOFF Ponded wate 1 org/ 1 in or!) SAME AS ABOVE 

SPILL ~VAILABLE 

SOIL leachate 
sediments 2 org/2 inon SAME AS ABOVE 

VEGETATION 

OTHER 

Ill. FIELD MEASUREMENTS TAKEN 
01 TYPE 02 c:ot.NENTS 

pH groundwater pH varied from 5.6 to 7.0 

IV. PHOTOGRAPHS AND MAPS 

01 TYPE iXGROUND 0 AERIAL I 02 IN CUSTODY OF NUS Coq:~oration 
(Name of orpanizat10n or lftdlvldual) 

03 MAPS I 04 LOCATION OF MAPS 
dCYES A1212endix of FIT In Site Inspection Report 0 NO 

V. OTHER FIELD DATA COLLECTED rPro-norrowedow,tioni 

N/A 

VI. SOURCES OF INFORMATION rcn .. p.cw~< rotoronces . ., u . ""'" t~~es. - /IIIOiy$1$. reports! 

Chain of Custody, Traffic Reports 

EPA FORM 2070.13 (7·81) 



&EPA 
II. CURRENT OWNER(S) 

01NAME 

City of Richmond 
03 STREET ADDRESSrPo eo •. RFDI. oteJ 

jo5CITY 

Richmond 
01NAME 

N/A 
03 STREET ADDRESS (P 0. eo •. RFDI. Ole) 

OS CITY 

01NAME 

N/A 
03 STREET ADDRESS (P. 0. So•. RFD •. oteJ 

05 CITY 

01NAME 

N/A 
03 STREET ADDRESS (P 0. So•. RFD •. ote) 

OS CITY 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 7 ·OWNER INFORMATION 

PARENT COMPANY ru_.,_1 

02 D+ B NUMBER oe NAME 

N/A 
r4SICCODE 

10STREET ADDRESSrP.O. So•. RFDI. ote.J 

reSTATE 07ZIPCODE 12 CITY 

VA 23219 
02 D+ B NUMBER Oe NAME 

N/A 
r4SICCODE 10 STREET ADDRESSrP.O. So•. RFDI. ote) 

106STATE 07 ZIP CODE 12 CITY 

02 D+B NUMBER OeNAME 

N/A 
r4SICCODE 1 0 STREET ADDRESS (P 0 So•. RFD I. ole ) 

r6STATE 07 ZIP CODE 12CITY 

02D+BNUMBER 08 NAME 

N/A 
104 SIC CODE 1 0 STREET ADDRESS (P 0. So•. RFD •. Ole ) 

r6STAT 07 ZIP CODE 12 CITY 

ORIGINAL 
(RecQ 

I. IDENTIFICATION 
01 STATE 102 SITE NUMBER 
VA 124 

09 D+B NUMBER 

r1 SIC CODE 

r3STATE 14 ZIP CODE 

09 D+B NUMBER 

r1SICCODE 

r3STATE 14ZIPCODE 

09 0+ B NUMBER 

r1SICCODE 

r3STATE 14ZIPCODE 

09 D + B NUMBER 

r 1SICCODE 

r3STATE 14ZIPCODE 

Ill. PREVIOUS OWNER(S) rusr most ,.eom '""I IV. REALTY OWNER(S) Iff ODPI<coblo bst most 'oeontf•rst; 

01 NAME 02 D+B NUMBER 01 NAME 02 0+ B NUMBER 

Unknown N/A 
03 STREET ADDRESS !P 0. So•. RFD •. ote.) I 04 SIC CODE 03 STREET ADDRESS !P 0 So•. RFD •. OIC./ 104 SIC CODE 

OS CITY IOeSTATE 07 ZIP CODE OS CITY r6STATE 07 ZIP CODE 

01 NAME 02 D+ 8 NUMBER 01NAME 02 0+ B NUMBER 

N/A N/A 
03 STREET ADDRESS (P.O. So•. RFD I, ote I r4SICCODE 03 STREET ADDRESS (P 0. So•. RFD 1. ole! r4SICCODE 

OS CITY 106STATE 07 ZIP CODE OS CITY 106STATE 07 ZIP CODE 

01 NAME 02 D+B NUMBER 01 NAME 02D+BNUMBER 

N/A N/A 
03 STREET ADDRESS (P.O. So•. RFD I, ote.J 

104SICCODE 
03 STREET ADDRESS (P.O So•. RFD I, ole.) 104SICCODE 

OS CITY reSTATE 07 ZIP CODE OS CITY 106 STATE 07 ZIP CODE 

V. SOURCES OF INFORMATION (Clio opocHoc I'Oforonco•. o.g .. ltoto fllfls. - _ .... .._,,) 

NUS - Preliminary Assessment dated 6/16/83 

EPA FORM 2070.13 (7·e1) 



POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT ovxTE I oi r.r NUMBER 

PART 8 ·OPERATOR INFORMATION 

II. CURRENT OPERATOR ,,.,_,_,,_,o..,.,l OPERATOR'S PARENT COMPANY ,,_,..,blel 
01 NAME r2 D+B NUMBER 10NAME r 1 D+ B NUMBER 

Mr. Ryman Jones N/A 
03 STREET ADDRESS (P.O.-· fiFO,, otc.l 

104SICCODE 12 STREET ADDRESS (P.O. Bo•. fiFOI,orc.l r3SICCODE 

East Richmond Road 
OS CITY 

1

08 STATEr7 ZIP CODE 14 CITY r 5 STATE r6 ZIP CODE 

Richmond VA 23219 
08 YEARS OF OPERATION I 09 NAME OF OWNER 

city of Richmond 

Ill. PREVIOUS OPERATOR(S) tuar moot ,..,.,t tnt; pro--w lllllotent trom o.,.,l PREVIOUS OPERATORS' PARENT COMPANIES '""'pl.cab/eJ 

01 NAME I 02 D+B NUMBER 10NAME r 1 D+ B NUMBER 

N/A N/A 
03 STREET ADDRESS (P.O. Bo•. fiFO,, otc.l r4SICCODE 12 STREET ADDRESS (P.O. Bo•. fiFO •. IIC.) r3 SIC CODE 

OS CITY 

1

08STATEr7 ZIP CODE 14CITY r 5 STATE,16 ZIP CODE 

08 YEARS OF OPERATION I 09 NAME OF OWNER DURING THIS PERIOD 

01 NAME r2 D+ B NUMBER 10NAME r 1 D+B NUMBER 

N/A N/A 
03 STREET ADDRESStP.O. Bo•. fiFO I, otc.l r4SICCODE 12 STREET ADDRESS IP. o. Bo•. fiFO 1, otc.l 113 SIC CODE 

OS CITY 

1

06 STATE r7 ZIP CODE 14CITY r5 STATErS ZIP CODE 

08 YEARS OF OPERATION I 09 NAME OF OWNER DURING THIS PERIOD 

01NAME 102D+BNUMBER 10NAME r 1 D+ B NUMBER 

N/A N/A 
03 STREET ADDRESS/P.O. Bo•. fiFO,, otc.) 104SICCODE 12 STREET ADDRESS IP.O. Bo•. fiFO 1. orc.J r3 SIC CODE 

OS CITY 108 STATEJ 07 ZIP CODE 14CITV rs STATEI16 ZIP CODE 

08 YEARS OF OPERATION I 09 NAME OF OWNER DURING THIS PERIOD 

IV. SOURCES OF INFORMATION tCJto ...-,.,.,.,. ••• o.g .. -· ,. •. ....,. -,,., -'•1 

NUS - Preliminary Assessment dated 6/16/83 

EPA FORM 2070.13 (7-111) 



POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATEI02 SITE NUMBER 

VA 124 
PART 10 ·PAST RESPONSE ACTIVITIES 

I. PAST RESPONSE ACTIVITIES 

01 0 A. WATER SUPPLY ClOSED 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 B. TEMPORARY WATER SUPPLY PROVIDED 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 C. PERMANENT WATER SUPPLY PROVIDED 02DATE 03AGENCY 
04 DESCRIPTlON 

N/A .. 
01 0 D. SPIU.ED MATERIAL REMOVED 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 E. CONTAMINATED SOIL REMOVED 02 DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 F. WASTE REPACKAGED 02 DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 G. WASTE DISPOSED ELSEWHERE 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 H. ON SITE BURIAL 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 I. IN SITU CHEMICAL TREATMENT 02 DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 J. IN SITU BIOLOGICAL TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 K. IN SITU PHYSICAL TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 L ENCAPSULATION 020ATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 M. EMERGENCY WAb"TE TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 0 N. CUTOFF WALLS 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
01 Q( 0. EMERGENCY DIKING/SURFACE WATER DIVERSION 02DATE 1960 OJ AGENCY city of Richmond 
04 DESCRIPTION 

Prior to landfilling operation, Gillies Creek was rechanneled south of the site. 

01 0 P. CUTOFF TRENCHES/SUMP 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 

01 0 Q. SUBSURFACE CUTOFF WALL 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 
EPA FORM 2070.13(7 81) 



POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATE~~2 SITE NUMBER 

PART 9 • GENERATOR/TRANSPORTER INFORMATION VA 24 

II. ON-SITE GENERATOR 
01NAME 02 D+B NUMBER 

N/A 
03 STREET ADDRESS (P. 0. Sox. RFO I, otc.J I 04SICCODE 

OS CITY re STATE 07 ZIP CODE 

Ill. OFF.SITE GENERATOR($) 
01NAME 02 D+B NUMBER 01NAME 02 D+ B NUMBER 

Various/Unknown N/A 
03 STREET ADDRESS (P. 0 Sox. RFD •. etc.} 104 SIC CODE 03 STREET ADDRESS (P. 0 Sox. RFD •. otc.J 104SICCODE 

OS CITY r6STATE 07ZIPCODE OS CITY reSTATE 07 ZIP CODE 

01NAME 02 D+ B NUMBER 01NAME 02 D+B NUMBER 

N/A N/A 
03 STREET ADDRESS (P.O. Box. RFD •. otc.J 104 SIC CODE 03 STREET ADDRESS (P. 0 Sox. RFD •. otc 1 104SICCODE 

05CITY reSTATE 07ZIPCODE 05CITY Joe STATE 07 ZIP CODE 

IV. TRANSPORTER(S) 
01 NAME 02 D+ B NUMBER 01NAME 02 D+B NUMBER 

Various/Unknown N/A 
03 STREET ADDRESS (P. o Sox. RFD I. ere.) 104SICCODE 03 STREET ADDRESS (P. 0. Sox. RFD 1. ore 1 I 04 SIC CODE 

OS CITY reSTATE 07 ZIP CODE 05CITY r6STATE 07 ZIP CODE 

01 NAME 02 D+B NUMBER 01 NAME 02D+BNUMBER 

N/A N/A 
03 STREET ADDRESS (P.O. Box. RFDI, ore.) 104SICCODE 03 STREET ADDRESS (P.O. Box. RFD •. otc.} 104SICCODE 

OS CITY reSTATE 07 ZIP CODE 05CITY reSTATE 07 ZIP CODE 

V. SOURCES OF INFORMATION rc•ospoc~JCiotoron<:os. o.p .• ototot .. s. --y11s. 10pons1 

EPA FORM 2070-13 (7 ·81) 



POTENTIAL HAZARDOUS WASTE SITE 

&EPA SITE INSPECTION REPORT 
PART 10 ·PAST RESPONSE ACTIVITIES 

II PAST RESPONSE ACTIVITIES tc,_, 

01 0 R. BARRIER WALLS CONSTRUCTED 02DATE 
04 DESCRIPTION 

N/A 
01 IXs. CAPPING/COVERING 02DATE 9/!:SJ 
04 DESCRIPTION 

Capped and closed, according to the Royer and Associates plan. 

01 0 T. BULK TANKAGE REPAIRED 02DATE 
04 DESCRIPTION 

N/A 

01 0 U. GROUT CURTAIN CONSTRUCTED 02DATE 
04 DESCRIPTION 

N/A 

01 0 V. BOTTOM SEALED 02DATE 
04 DESCRIPTION 

N/A 

01 rXw. GAS CONTROL 02 DATE unknown 
04 DESCRIPTION 

Methane gas venting constructed to prevent gas migration. 

01 0 X. FIRE CONTROL 02 DATE 
04 DESCRIPTION 

N/A 

01 iX Y. LEACHATE TREATMENT 02 DATE 
04 DESCRIPTION 

03AGENCY 

OR~GffW. 
(Red) 

I. IDENTIFICATION 
01 STATE! 02 SITE NUMBER 

VA 124 

03AGENCY ritv of R irhmonrl 

03AGENCY 

03AGENCY 

03AGENCY 

03AGENC'1Ciq!: of R icbrnond 

03AGENCY 

03AGENCY 

Leachate collected and treated by the Richmond Waste Water Treatment Plant. 

01 0 Z. AREA EVACUATED 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 

01 0 1. ACCESS TO SITE RESTRICTED 02 DATE 03AGENCY 
04 DESCRIPTION 

N/A 

01 0 2. POPULATION RELOCATED 02DATE 03AGENCY 
04 DESCRIPTION 

N/A 

01 0 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03AGENCY 
04 DESCRIPTION 

N/A 

HI. SOURCES OF INFORMATION tCit• opcJirc '"'"'""""'· e.g .. .,.,. ""'· - OM!yois. reports! 

NUS - Preliminary Assessment dated 6/16/83. 
R. Stuart Royer and Associates, Inc. Report dated 1(121/81 
Telecon with Buddy Palmare. Director, Collection and Disposal, city of Richmond, dated 

4/30/84, phone nunber (804) 780-6177. 

EPA FORM 2070.13(7·81) 



&EPA 
II. ENFORCEMENT INFORMATION 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 11 ·ENFORCEMENT INFORMATION 

01 PAST REGULATORY/ENFORCEMENT ACTlON iKYES 0 NO 

02 DESCRIPTION OF FEDERAl, STATE, LOCAL REGULATORY/ENFORCEMENT ACTlON 

I. IDENTIFICATION 
01 STATE I 02 SITE NUMBER 

VA 1124 

On November 28, 1977, the city of Richmond was granted a nonconforming permit to operate 
the East Richmond Road Landfill. The permit was issued in order to allow a reasonable amount 
of time for the city to bring the landfill operation into compliance with the rules and regulations 
of the Virginia State Board of Health. On July 16, 1982, a new solid waste management permit 
(no. 290) for operating a sanitary landfill was issued to the city of Richmond. 

HI. SOURCES OF INFORMA nON cc•• -""' ,.,.,.,. •••. e.g ..• ,.,. ti¥s . ._, .. ,e~y.,., ,_,., 

NUS - Preliminary Assessment dated 6/16/83. 

EPA FORM 2070·13 (7 81) 
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6.0 LABORATORY DATA 

6.1 Sample Data Summary 

6-1 

Site Name: East Richmond Road 
TDD No.: F3-8305-38 



-:-DD Number F 3- s 3o .l- <' r 

l 

=:.PA Number 1//t -;:;_ 1/ 

Solid sample results reported as 
wet weight. 

_ Sample I Sample Description 
: Number and Location I Phase I Units 
l 

... :: ~ << I I .. -' ---_'- ___ ..... L,.--.-'Cf-4- ..,....- 6 

,)"'\;-") 
'-~,-:') I w'-:-u #:7 

. ~:; 'J,r I' .,::, I if f'_ 
- _-._),_, l.--.1 .. 1.-L a 

~?)10 

~ j)_ i 

SAMPLE DATA SUMMARY 
TARGET COMPOUNDS 

-tlrorganic 0 Inorganic 

Site Name tffST F~~//_'JO !d:.-•4,' l/-". 

Date of Sample 6/i /t 3 

,r,G'?o 5e.itd 

1CCO% s .. -lr 

~~OTE: For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance se:tion of this report. 

<> Denotes results of questionable qualitative significance based upon quality assurance review of data. 



7DD Number FJ- e J C)j--.] ?' 
=.PA Number VA -r::_{ 

Solid sample results reported as 
wet weight. 

Sample I Sample Description 
Number and Location I Phase I Units 

SAMPLE DATA SUMMARY 
TARGET COMPOUNDS 

'gf Organic 0 Inorganic 

t" ~ -) -
Site Name "/J.:sr t;c!l,v(',.!fJ ~I'D i-r. 

Date of Sample f. ?i; 

! ~ S23~ I W~4 ~/ II# I ~~4 I I I I I I I I I I I I I I I - -- --] 
; : D iiI CJEJ£ n I 49 l~tll I ! J I I I I I I I I I J I I I 

._ ~:;_sv I 10:u ~3 I~~; [~;/! I ! I l ! I I I I I I ·1 I I I I 
-:;_215-1 c.J(Lrs- lr~. l~rl~ I l l I I I l I I I I I I I I l 
:?2s0] ~·Jc''~6 I!~·+) Jr~'~ I I l ! I j I ! I I j I j I J 1 

: ~:s71 ~J~U #7 I~~ I~;;~ I I I I I I I [ I I I I I I I l 

:Hi>'"" 

: :;../6 

I I I I I I I I I I I I I I I I I I -~ I 
~OTE: For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report. E e 

0 Denotes results of questionable qualitative significance based upon quality assurance review of data. ~ 



TDD Number EJ ~ 6' _30 _)- 3£ 
EPA Number //4 -/d., Y 

Solid sample results reported as 
wet weight. 

Sample I Sample Description 
Number and Location I Phase I Units 

SAMPLE DATA SUMMARY 
TARGET COMPOUNDS 

~Organic 0 Inorganic 

- 0 :J -
Site Name /:fk,r /:..r(MI:Jr/3 J:::.,rf-6 C:..!- · 

Date of Sample {,/:- /_f 3 

Remarks 

rdlJ2I ~;;-.;ru I ev I ~g;t I I I r I I I I I I I I I 1- - -u] 
!~ :')J? I LJctL # 2 I A9 l~'g/L I I J I I J I I I I I I \ I I 
i<2;·~' I c~CiL ~ 3 I A~) l('r ~ I ~ I I ! l I I I I I ·1 I I l 
: =·- , 5- 1 ~v'c!i ~ ) r ~~; l ~/~ I I l I I 1 I I I I I I I ~ 

: ~3~· l : ,/~-~~ ~~ I ;t~~ l rrA~ l I I l I l l I I I I I I l 
: ~ 3; J7 j sjc~ L F 1 I ~J lc~rh I I ! I J ] I I I I I I I 1 
[~;)/ lt 1 J(t&:;:~ I r\J Jry/~ I l l I I I I I I I I I I I 
:~j~yJ ICJc:a dl /o I & l·1:/! I l I I I I I I I I l I l I . 
l dl~l ltcwJco ~l+~~ I & [;!! I I I I I I I I I I I I I I 
k 3 2 f 2, I EtJTp) /( I Aq 6/t I I I I I I I I I I I I I I 
iL sltf~, Leo.chc,le~f I S:>J. 111'5L~ lo.oJ-1 l C;,c_;).tji0-~8'11 O.s-7 6-C33 ().).'f2- ()-.)) 

I -. ~li . '- ~ 

NOTE: For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report. 

¢ Denotes results of que1stionable qualitative significance based upon quality assurance review of data. 
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, ..... ,. ...... J...L- I I'"' I'' ..)UIW .. wu ••'- A 

rn{norganic 

Site Name J-4 st 8.c hQJY"'-J \"\d L 1--•u'-' Numuc, 'i== ..:._., .o36,_) - .5 ~ n 
... RG.~- __ ,APC. ____ _ 

EPA Number Vtt - I c), lf 0 Organic Date of Sample G/g/8,3 

Compounds Detected 

Sample I Sample Description 
Number and Location I Phase 

NOTE: For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report. 

¢ Denotes results of questionable qualitative significance based upon quality assurance review of data. 

Remarks 

0 -= ::0 ~ 

~~ 



roD Nu~ber F.J - ?30,5 -.3s;' A 
..• >u. . . SL Y 

TARGET COMPOUNDS Site Name ErA ' ~ \,<-'~ 'c.l~ (I '~n (P. F:J f_, r· 
EPA Number 1./0 - I JA 0 Organic orl'norganic Date of Sample (z/¢!/c.,l?.:;;; 

Compounds Detected 

Sample I Sample Description 
Number and Location l Phase Remarks 

G~~~;;:rkile/1 #b l4q. I fi!Jii I I I laal! I lo";ilaoo%1 I I I I I I I 
lmcm;_,lwe.J/#7 IAi" lroJILio~OI21 I lo.;£1 .loa4!/laaa~la-o;;j I I I I I J 

k1em16l h)e/1 # s I ;41 I (hulL I ! .l I aa3l I cui! a o1JI I I I I I I I 
lrnco?;J} hJell # 10 I Aq I ~JIL I o.;~J I lo.4b laoo;oJ a 8tlo.oJ~ o. 'lJll I I [ I I I 
lmcol!J EbndeJ Wa-tecl A4 1°~/L J I I . I a. o31 .l o. o2l·a. oo~ I I a 0 1J I I I I 
lmcoud Gl~nk< l4q 11}!3/L I I · J I _ I lo.ol!laoo6l I I I I I [ I 
lmcor~~ke<Acho.-ie.#J Lse&.J03;~J1ol I I /II la.-51 o// I LJ.ool I I I I I I 
lrzrqaJILeac bn±e ltJJSeJ ~~/Kj I 7, 2 I I I 1 () I o, cA J I I /~ 0 I I I I I I I 
lf!torc1ttlshnkC-Solld/Lsea.lflzt~l I I I I I I I I I l I I I l 
I · I I I I I I I I I I I I I I I I I _gl 
NOTE: ·For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report. ?j' ~ 
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-~~' <> Denotes results of questionable qualitative significance based upon quality as_surance review of data. c I 
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Site Name: East Richmond Ro~(f'i 
TDD No.: F3-8305-38 

6.2 Quality Assurance Review 

6.2.1 Organic Data: Lab Case 1794 

6.2.1.1 Introduction 

The findings offered in this report are based upon a general review of all laboratory 

data generated by a subcontract laboratory which performed analysis for organic 

priority pollutants, according to the requirements outlined in NUS Internal 

Correspondence Number C-585-6-3-24. Blank results, surrogate and matrix spike 

recoveries, duplicate analysis results, G.C. confirmations and target compound 

matching quality were examined in detail. 

6.2.1.2 Qualifiers 

It is recommended that this data package be utilized only with the following 

qualifier statements: 

o All positive results for bis (2-ethylhexyl) phthalate, di-n-butyl phthalate, butyl 

benzyl phthalate, diethyl phthalate, trichloroethene, ethylbenzene, benzene, 

tetrachloroethene, chloroform and toluene may be questionable. 

o The result for di-octyl phthalate in sample C-3244 may be questionable. 

o The result for n-nitrosodimethylamine in sample C-3245 may be questionable. 

o The reported result for trans-1,2-dichloroethene in sample C-3234 is incorrect 

and actually represents the presence of cis-1,2-dichloroethene. 

o Actual levels of VOA compounds in sample C-3234 may be slightly higher than 

reported. 

o Actual levels of acenaphthylene may be slightly higher than reported in sample 

C-3244. 

6-2 
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Site Name: East Richmond Road 
TDD No.: F3-8305-38 

o Detection limits for benzidine in sample C-3232 may be slightly higher than 

that reported. Additionally, in sample C-3244 the detection limit for 

benzidine may be significantly higher than that reported. 

o Detection limits for 2,4-dimethylphenol, 2,4-dichlorophenol, 2-nitrophenol, p

chloro-m-cresol, nitrobenzene, n-nitroso-n-propy-1-propanamine, 2-

chloronaphthalene and dimethyl phthalate may be slightly higher than reported 

in sample C-3244. 

o Detection limits for p,p'-DDT and beta-endosulfan may be slightly higher than 

those reported for sample C-3232. 

o Actual values for PCB-1260 may differ significantly from those reported. 

o The reported value for benzo-(k)-fluoranthene in sample C-3244 may not 

reflect the average concentration of this constituent. 

o BNA compound detection limits for solid samples are actually 10 times higher 

than those reported. Additionally, all reported BNA compounds in solid 

samples, at concentrations less than .5 mg/kg, are considered approximate 

values. 

o Tentatively identified compounds were reported by the laboratory but are not 

included in this report. 

6.2.1.3 Findings 

o Bis (2-ethylhexyl) phthalate, di-n-butyl phthalate, butyl benzyl phthalate, 

diethyl phthalate, trichloroethene, ethylbenzene, benzene , tetrachloroethene, 

chloroform and toluene were detected in field and/or laboratory blanks at 

levels sufficient to question the aforementioned sample results. 

o The presence of di-octyl phthalate in sample C-3244 is questioned because this 

compound is a common laboratory contaminant, and was found at less than 

detection limits. 

6-3 



Site Name: East Richmond Road 
TDD No.: F3-8305-38 

o Results for sample C-3245 did not include spectra for n-nitrosodimethylamine, 

phenol and 2,4-dimethylphenol. Additionally, sample C-3244 did not include 

spectra for phenol. It is expected that receipt of these spectra will verify the 

presence of the acid compounds. However, examination of available raw data 

suggests that the reported result for n-nitrosodimethylamine in sample C-3245 

may be an artifact of a computer misidentification which was not carefully 

reviewed by the laboratory. 

o The relative retention time of 1,2-dichloroethene in sample C-3234 does not 

match that of the trans-isomer in the standard. Thus, the spectrum match 

indicates the presence of the cis-isomer in this sample. 

o Surrogate spike recoveries for VOA compounds in sample C-3234 were very 

low. 

o Matrix spike recovery for benzidine was very low in sample C-3232 and was 

zero in sample C-3244. 

o The matrix spike compounds: 2,4-dimethyl phenol, 2,4-dichlorophenol, 2-

nitrophenol, p-chloro-m-cresol, n-nitroso-n-propyl-1-propanamine, 2-

chloronaphthalene, dimethyl phthalate, nitrobenzene and acenaphthylene 

exhibited very low recoveries in sample C-3244. 

o Sample C-3232 exhibited very low matrix spike recoveries for p,p'-DDT and 

beta-endosulfan. 

o The pesticide analysis narrative report states that due to numerous sulfur 

treatments and low extract volumes, quantitation could not be accurately 

performed for PCB 1260. 

o Duplicate analysis results for benzo(k)fluoranthene in sample C-3244 revealed 

a high relative percent difference for this compound. 

6-4 



Site Name: East Richmond Road 
TDD No.: F3-8305-38 

o The reported solid sample BNA detection limits were not calculated from the 

correct extract concentration factor. Since the correct detection limit values 

are .1 mg/kg, reported results less than this detection limit should only be 

considered approximate. 

o Per EPA request, tentatively identified compounds were examined only for 

possible target compound identifications. 

6.2.1.4 Summary 

The attached Quality Assurance Review has identified the aforementioned areas of 

concern. The analysis lab has been requested to submit the missing target 

compound spectra for samples C-3244 and C-3245. Please see the accompanying 

Support Documentation Appendix for specifics on this Quality Assurance Review. 

Report prepared by Atwood F. Davis~ Date: May 2, 1984 
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Site Name: East Richmond Roa{ft•,· 
TDD No.: F3-8305-38 

6.2.2 Inorganic Data: Lab Case 1794 

6.2.2.1 Introduction 

The findings offered in this report are based upon a general review of all available 

inorganic laboratory data generated by a subcontract laboratory, which performed 

the analyses according to requirements outlined by NUS Internal Correspondence 

Number C-585-6-3-24. Blank analysis results, matrix spike recoveries, duplicate 

analysis results and reported detection limits were examined from laboratory 

tabulated report sheets. 

6.2.2.2 Qualifiers 

It is recommended that this data package be utilized only with the following 

qualifier statements: 

o All aqueous sample results for cadmium and antimony may be questionable. 

o All aqueous sample results for zinc and boron may be questionable, except for 

zinc in samples MC-0912 and MC-0918 and for boron in sample MC-0919. 

o The results for cobalt in samples MC-0911, MC-0914 and MC-0919 may be 

questionable. 

o The results for copper in samples MC-0911, MC-0914, MC-0916 and MC-0919 

may be questionable. 

o The results for nickel in samples MC-0913, MC-0914 and MC-0916 may be 

questionable. 

o The results for tin in samples MC-0911, MC-0913, MC-0914, MC-0916 and MC-

0919 may be questionable. 
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Site Name: East Richmond RoHl:GHHJ 
TDD No.: F3-8305-38 l:~l., .. ·l 

o Several EPA contractual required detection limits were not met by the 

laboratory. Solid samples detection limits were not met for lead, mercury and 

tin. Aqueous sample detection limits were not met for iron, thallium and tin. 

o Detection limits for selenium may be significantly higher than those reported. 

6.2.2.3 Findings 

o Cadmium, antimony, zinc, boron, cobalt, copper, nickel and tin were detected 

in field and/or laboratory blanks at levels sufficient to question the 

aforementioned sample results. 

o Required detection limits not met and reported detection limits are listed 

below: 

Matrix Parameter Reported Required 

Solid Lead 3 mg/kg 0.5 mg/kg 

Mercury 0.1 mg/kg 0.02 mg/kg 

Tin 20 mg/kg 2 mg/kg 

Aqueous Iron 1 mg/kg 0.05 mg/L 

Thallium 0.02 mg/L 0.01 mg/L 

Tin 0.06 mg/L 0.02 mg/L 

0 Selenium exhibited a matrix spike recovery of zero for both the aqueous and 

solid sample spikes. 
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Site Name: East Richmond Road 
TDD No.: F3-8305-38 

The attached Quality Assurance Review has identified blank contamination, poor 

matrix spike recoveries, and the inability of the laboratory to meet required 

detection limits as the primary areas of concern. However, these samples were 

analyzed under a older subcontract which did not require the laboratory to supply 

any raw data. Consequently, this review has been limited to evaluation of the 

laboratory's sample report summaries and tabulated matrix spike recoveries. In 

particular, it was not possible to examine the laboratory's raw data for possible 

artifacts due to carryover effects, calculation errors, transcription errors 

unreported contaminants, verification of standard linearity and calibration check 

standards. Please see the attached Support Documentation Appendix for specifics 

on this Quality Assurance Review. 

Report prepared by Atwood F. Davis~~ Date: Apri128, 1984 
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7.0 TOXICOLOGICAL EVALUATION 

7.1 Summary 

Site Name: East Richmond Road 
TDD No.: F3-8305-38 

Groundwater samples from beneath the East Richmond Road landfill revealed 

substantial concentrations of toxic heavy metals lead and chromium in 3 

monitoring wells. The concentrations of lead reported in these wells could lead to 

overt signs of plumbism if water from these wells were to be consumed over an 

extended period of time. Other heavy metals and toxic contaminants such as 

thallium, mercury, barium, and arsenic were reported in one or more monitoring 

wells at potentially toxic concentrations. Trace levels of known and suspected 

carcinogens such as vinyl chloride and dibenzo(a,h)anthracene were also reported in 

monitoring well samples. Reported concentrations of heavy metals were 

sufficiently high to possibly preclude future potable use of groundwater beneath 

the site. Note that local residents receive their water from the city of Richmond. 

Two leachate samples revealed the presence of notable levels of lead and thallium. 

The common urban contaminants, polynuclear aromatic hydrocarbons, were 

reported in both leachate samples. Low levels of the toxic and biocumulative 

contaminant, PCB 1260, were also reported. 

7.2 Support Data 

Measurable concentrations of toxic contaminants such as lead, thallium, chromium, 

and barium were each reported in several sampled monitoring wells (MW). Lead 

was reported in MWs 1, 3, and 10 at concentrations of 890,280, and 980 ug/1, 

respectively, far exceeding Maximum Contaminant Levels (MCL) of 50 ug/1 set for 

public water supplies. Chromium was reported at concentrations exceeding the 

MCL of 50 ug/1 in MWs 3 (420 ug/1), 7 (350 ug/1), and 10 (1,100 ug/1). Reported 

thallium concentrations ranged from 30 to 460 ug/1, exceeding recommended 

critieria for the protection of human health in potable water of 13 ug/1 in 7 of 8 

monitoring wells sampled. Reported barium concentrations (1,800 to 2,800 ug/1) 

exceeded the MCL of 1,000 ug/1 in MWs 1, 3, and 10. Mecury was reported in MW 1 

at a concentration of 2 ug/1, equalling the MCL. 
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Site Name: East Richmond~:W~At 
TDD No.: F3-8305-38 me-d) . ' · 

Lead at the highest reported concentration (980 ug/1) may be decidely toxic and 

may produce renal impairment as well as CNS effects such as irritability, 

headaches, loss of memory, muscle tremor, and ataxia if consumed over extended 

periods of time. The reported concentrations of lead would be even more 

hazardous to children who are particularly susceptible to the toxic effects of this 

metal. 

The nature of chromium in MWs (chromium III or VI) cannot be ascertained from 

current data. Although hexavalent chromium has long been recognized as a toxic 

and carcinogenic substance, trivalent chromium is considered by most investigators 

to be relatively innocuous and even essential to human health in microgram 

amounts. The MCL for chromium in public water supplies has been set at 50 ug/1 

(total chromium) and is thought to provide an adequate margin of safety due to the 

poor absorption of chromium from the gastrointestinal tract. Humans have 

reportedly consumed from 1,000 to 25,000 ug/1 chromium in drinking water for 

periods of up to 3 years without known effects on health (Davids and Lieber, 

1951 )*. The weight of evidence from human and animal studies also suggests no 

carcinogenic response from ingested chromium. 

An acceptable daily thallium intake (ADI) of 37.1 ug has been recommended for 

man (U.S. EPA, 1980). This criterion incorporates a safety factor of 1,000 due to a 

lack of long term or acute human data. The thallium induced toxic effect to which 

man is most sensitive is believed to be alopecia, which may occur following 

ingestion of 3,100 to 7,800 ug thallium per kg body weight (Munch, 1934). Note 

that the reported MW thallium concentrations exceed the ADI, but still fall within 

the 1,000-fold safety factor. 

Ingestion of soluble barium salts may pose increased risks for persons with a history 

of heart disease; however, the average daily human intake of barium is 16 mg, well 

above the concentrations reported in the East Richmond Road landfill monitoring 

wells. 

* Davids, H.W., and Lieber, M. 1951. underground water contamination by 

chromium wastes. Water Sewage Works 98: 528-534. 
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Beryllium, arsenic, vinyl chloride, and dibenz(a,h)anthracene, potential or known 

human carcinogens, were also reported in several monitoring wells at 

concentrations ranging from 11 to 21 ug/1 (Be), 3 to 45 ug/1 (As), and less than 10 

ug/1 (vinyl chloride and dibenz(a,h)anthracene). Theoretical long-term consumption 

of water contaminated with the reported concentrations of these contaminants 

may result in an increased carcinogenic risk. Note that the concentration of 

arsenic reported in MW 1, 45 ug/1, approaches the MCL of 50 ug/1. 

A low level (30 ug/1) of the chlorinated solvent, 1, 1-dichloroethane (1, 1-DCE) was 

reported in MW 6. While insufficient information is available to determine whether 

1,1-DCE is carcinogenic, note that a related compound, 1,2-dichloroethane, has 

been associated with cancer in laboratory rodents. The aesthetically objectionable 

metals iron and manganese were also reported at excessive levels, 5,000 to 860,000 

ug/1 (Fe) and 170 to 6,100 ug/1 (Mn), in all sampled wells. 

Groundwater in the vicinity of the landfill is believed to flow south towards the 

Gillies Creek channel. While no information on the current quality of Gillies Creek 

water is available, note that the creek flows in a concrete channel, which may 

provide an effective barrier to groundwater flow. 

Two leachate seeps sampled on site revealed the presence of lead at concentrations 

of 120 to 200 mg/kg, in excess of average lead concentrations generally reported in 

non-polluted soils of 15 mg/kg (range 2 to 200 mg/kg). Thallium, generally 

reported in natural soil at a concentration of 1 mg/kg, was reported in both 

leachate seeps at a concentration of 10 to 14 mg/kg. Sorption of lead and thallium 

to soil particles appears to be the dominant mechanism controlling the fate of 

these heavy metals in the environment. At low pH values, sorption is apparently 

not as effective as it is at neutral or even alkaline pH. 

Leachate samples also revealed the presence of the common urban contaminant, 

polynuclear aromatic hydrocarbons (PAH). Leachate sample no. 2 revealed about 

222 mg/kg PAHs, significantly higher than the concentration reported in leachate 

sample no. 1 (about 3.8 mg/kg). 
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Site Name: East RichrJona Road 
TDD No.: F3-8305-38 

PAHs are commonly found in coal tars and creosotes. Potentially carcinogenic 

P AHs such as benzo(a)anthrancene, benzo(a)pyrene, benzo(b)fluoranthene, and 

dibenzo(a,h)anthrance were reported in both leachate samples. The reported 

concentrations of these potentially carcinogenic contaminants were generally low, 

on the order of about 0.01 to 1.06 mg/kg. PAHs adsorb to soil particles suggesting 

that the reported PAH concentrations should not pose substantial threats to human 

health via likely routes of exposure. More acute effects such as photosensitization 

or irritation, associated with direct contact with high concentrations of PAHs, also 

would not be expected in this case. 

Low levels of PCB 1260 were reported in both leachate samples at concentrations 

of 0.61 and 0.33 mg/kg. PCBs are persistent, highly bioaccumulative, and 

potentially carcinogenic chlorinated hydrocarbons. The reported PCB 

concentrations are well below the maximum soil concentration criterion set in the 

PCB regulations of 50,000 ug/kg (a "safe" level of PCBs in soil has not yet been 

determined). The extent of potential PCB contamination cannot be determined 

from available data. PCBs strongly bind to soil elements, thus reducing the 

concentration available for absorption should direct contact occur. The low 

concentrations of PCBs reported in current samples should not, therefore, pose 

substantial threats to human health via likely routes of exposure. 

An aqueous sample of ponded water on the landfill site revealed no organic or 

inorganic contaminants at concentrations of concern. 

~~~A--
Elizabeth Quinn, Toxicologist 
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1. COST CENTER: 2. NO.: 

REM/FIT ZONE CONTRACT 

ACCOUNT NO.: 
TECHNICAL DIRECTIVE DOCUMENT (TOO) 

F3-8305-38A 

3. PRIORITY: 4. ESTIMATE OF 5. EPA SITE ID: 6. COMPLETION DATE: 1. REFERENCE INFO.: 
TECHNICAL HOURS: 

D HIGH 
* 135 w/o/ HRS VA-124 
* 11\1\ wit-h HR ~ 

DYES DNa 

l]g MEDIUM 4A. ESTIMATE OF 5A. EPA SITE NAME: DATTACHED 
SUBCONTRACT COST: East Richmond Roa~ 

D LOW DPICK UP 

J ~ks after Qa See NUS P.A. 

8. GENERAL TASK DESCRIPTION: Conduct a Site InsEection and HRS as necessary. 

9. SPECIFIC ELEMENTS: 10.1NTERIM 
DEADLINES: 

1.) Review P .A. QreQared by NUS FIT III. 

2.) PreQare a samQling Elan and submit to EPA for aEEroval. 

3.) Coordinate site activities with State. 

4.) Conduct on-site samQling and insQection and off-site sam2ling as a22ro2riate. 

S.) Coordinate Lab needs thru VIAR. 

6.) Follow chain of custody. 

7.) SY!2mi:t [Qt:mal r~QOrt. 

11. DESIRED REPORT FORM: FORMAL REPORT D LETTER REPORT D FORMAL BRIEFING D 

OTHER (SPECIFY): If no HB S- l 35 bouts 

12. COMMENTS: 

* Ammgndmgnt due to additional hours reguired to sub contract for Laboratory analysis. 

13. AUTHORIZING RPO: 

&~ cr~ ""Y l ~ ol-- Bf 
(SIGN~--- I 

IS. RECEIVED~~~ 16:~ ACC TE CCEPTED WITH EXCEPTIONS D REJECTED 

~. "/"/~I _.ev-- -/ t 

/ (CONTRACTOR RPM SIGNATURE) / 

L 
Sheet 1 
Sheet 2 

White- FITL Copy 
Canary - DPO Copy 

Sheet 3 
Sheet 4 

Pink- Contracting Officer's Copy (Washington, D. C. ) 
Goldenrod- Project Officer's Copy (Washington, D. C.) 
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SOURCE: USGS RICHMOND VA. QUAD. (7.5 MINUTE SERIES) 
FIGURE I 

SLTE LOCATION MAP 

EAST RICHMOND RD. LANDFILL, RICHMOND, VA. 
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PROJECT NAME: l=As T ~(H/Y/oi11D ~lib 
moNO: F3- Jl3o:f- 38' 

EPA SITE NO.: . ;IT-~~~- :t'i&''t-"•2' 

REGION: .71Z' 

QUALITY ASSURANCE REVIEW OF 
ORGANIC ANAL YS5 LAB DATA PACKAGE 

cmutN;ij 

Case No.: --'--/7_9.._Lf......_ ___ _ 
Contract No.: -------------------
Contract Laboratory: £RG{n:s5u&CQNTI(I/crv~ 
Applicable IFB No.: NOT Affue-ABlE [ 11 
Reviewer: A-two ad f- UMJ1\ 

Review Date: j- 29- 8't 

Applicable Samp.e No's.: C- 3232_ fl., n.ou.tit ftfJd 
<'l 

!NG£.-v\i)tlJj C-31.3'§ 
1 

C-3::ZL{o 
1
C-3Z.'-il l C-37..~'-J 

C-324'-f J C- 32'15"o.t:S!C -32-~(9 

The organic analytical data for this case has been reviewed. The quality assurance evaluation is 
summarized in the fdlowing table: 

Reviewer's Evaluation* Fraction 

BASE/ PCB/ 
VOLATILES ACIDS NEUTRALS PEST. TCDD 

1\ cce pta bl e / 
Acceptable with exception(s) J'1..; 3 \/ Ll; s ·/ 1.,'-1 j5/Q y'"/,5)7 
Questionable 

U nacce pta bl e 
- .. * Defmttions of the evaluation score categones are listed on next page. 

This evaluation was based upon an analysis of the review items indicated below: 

• DATA COMPLETENESS 

• BLANK ANALYSIS RESULTS 

• SURROGATE SPIKE RESULTS 

• MATRIX SPIKE RESULTS 

• DUPLICATE ANALYSIS RESULTS 

• EVALUATION OF CONFIRMATIONS 

• QUANTITATIVE CALCULATIONS 

• TARGET COMPOUND MATCHING QJALITY 

~TENTATIVELY IDENTIFIED COMPOUNDS 

0 CHROMATOGRAPHIC SENSITIVITY CHECKS 

'if DFTPP AND BFB SPECTRUM TUNE RESULTS 

" STANDARDS 

0 CALIBRATION CHECK STANDARDS 

0 INTERNAL STANDARDS PERFORMANCE 

Data review forms are attached for each of the review items indicated above. 

T No errors noted, no form attached. 

~ Spot Check performed. 

Comments: LlJ See. I~-->~.A-1-ll\<- Cot~.(t..es C-58) -co- 3-z. · 



DATA EVALUATION SCORE CATEGORIES 

ACCEPTABLE: Data is within established control limits, or 
the data which is outside established control 
limits does not affect the validity of the 
analytical results. 

ACCEPTABLE WITH EXCEPTION(S): Data is not completely within 
established control limits. The deficiences are 
identified and specific data is still valid, 

· · crmmt\t. 
(Red} 

given certain qualifications which are listed below. 

QUESTIONABLE: Data is not within established control limits. 
The deficiences bring the validity of the entire 
data set into question. However, the data validity 
is neither proved nor disproved by the available 
information. 

UNACCEPTABLE: Data is not within established control limits. 
The deficiences imply the results are not meaningful. 



OATA I 
COMPLETENESS CONC./MATRIX /.oj/f&. .. 

_ds"'" -1!1 -
TRAFFIC REPORT • C.. 3'232- '3213 3231.{ 3Z3S" 3Z% 3237 3238 32..lf0 :3ll{ I s2•tz... 32.'1</ ">2.'1) ~ FRACTION qoq ;;u -z;a..._ :ZI..f ~'% ;2.q - . 3.0.. '33 LAB I.D. • I 'a' 23 ;(-) ;).(., ()..7 I 

BNA! RUN DATE/TIME [IJ Red} 
TARGET COMPO.._.D TAB. v . 
TARGET COMPOUND D.L. ../ 
TENT. I.D. COMPOUND TAB. v ~ .. 
SUR~OGATE RECOVERY v ~ 

CALCULATION VOLUMES v _.. 

GC/MSCHROMATOGRAMS ·/ .. 
TARGET CMPO. QUAN. LIST ..; ~ 

TAR8ET CMPO. SPECTRA / ~ 

"' 
TENT. I.D. CMPD. Q.L. v 
TENT. CMPO. LIB. SRCH. v' ~ 

CHRO./SENS, CHECKS MS 
BF~FTP~TUNE DATA l(pb~Db 13 (.).iS" I'l-l . "t5 ''og:l~ 171 I: 35" 

STD. CHROMATOGRAMS 1:19 
STO_ QUAN. LIST M\) "" 

SAMPLE/FIELD BLANK v v 
METHOD/INSTR. BLANK v.Jt /"{1-
LAB DUPLICATE v'rtJ ./31 
FIELD OUP I REP 

MAT. SPK./M. STD. vw A~ 
PEST.: PESTICIDE TABULATION ../ ~ 

PEST. O.L. TABULATION -/ ..:::.. 
/ 

PESTICIDE CHRO. ..; ... 
v _..., 

PESTICIDE STD. CHRO. -=:. 
CALCULATION VOLUMES _:L_ 

_,. 

znd COLUMN CONF. ..; 
GC/MS CONFIRMATION AlA _, 

~ 

PESTICIDE DUPLICATE v L 
PESTICIDE SPIKE v v 
PESTICIDE BLANK v ~-

TCDO TCOD TABULATION v 
TCOO DETECTION LIMIT v 1.3. 

TCDO CHRO./ E.I.C.P. .J..- __, 

l TCDO BLANK 



DATA 
COMPLETENESS CONC./MATRIX L;;jji ... 1-tJ/-f>IJL . ...... 

TRAFFIC REPORT it C. '3'2..31. 313'2> 323q '323f 31.3G 3237 323'g 3Z4D ~l"/1 32'f2.. 324'-{ '32'-15 '-1 
FRACTION gog ~~ l.l -a~ :J_'i ~'{ '-& ).,l ;;(~ ?.<=} 3D 33 LAB 1.0. it ;).( 3' 

VOA! [lj "'(~ 
'" ....... 

RUN DATE/TIME kxn 
TARGET COMPOUND TAB. ..; 
TARGET COMPOUND D.L. v 
TENT. I.D. COMPOUND TAB. v ... 

SURROGATE RECOVERY / 
CALCULATION VOLUMES / 
GC/MS CHROMATOGRAMS ./ 
TARGET CMPO. QUAN.LIST v I""" 

TARGET CMPO. SPECTRA / 
TENT.I.O. CMPD. Q.L. v 
TENT. CMPO.LIB. SRCH. ;/ .. 
CHRO./SENS, CHECKS N!f ...... 

1€j>OFTPP TUNE DATA II il:bz, 11..() ~ '?.3 11.. II~:'-/() '32oJb 
l'i 

ieil:31) q:z..., , 
STD, CHROMATOGRAMS v 
STD. QUAN. LIST ·/ 

SAMPLE/FIELD BLANK '7 v 
METHOO/INSTR. BLANK v41 Ji-/~ 
LAB OUPLfCATE [7,q -/31 

FIELD OUP I REP 

MAT. SPK./M. STD. Jw v12. 



Abbreviatioo Used on Form 

Con c./Matrix 

Fractioo 

Run Date/Time 

Target Cmpd. Tab. 

Target Cmpd. D.L. 

Tent. I.D. Cmpd. Tab. 

Surr. Rec. 

GC Screen Tab. 

GC/MS Chromatograms 

Target Cmpd. Quan. List 

Target Cmpd. Spectra 

Tent. I.D. Cmpd. Q.L. 

Tent. Cmpd. Lib. Srch. 

Chro./Sens. Checks 

BFB/DFTPP Tune Data 

I.S. Areas Charts 

I.S. Rei. Resp. Form 

RF and amts.: Calib. Chk. 

RF and 3mts.: 3-Pt. Calib. 
Chromatograms: Calib. Chk. 

Chromatograms: 3-Pt. Calib. 

Linearity: 3-Pt. Calib. 

RF Comparison 

Sample/Field Blank 

Metood/Instr. Blank 

Lab Duplicate 

Field Dup/Rep 

Mat. Spk./M. Std. 

Pest. Tab. 

Pest. D.L. Tab. 

Pest. Chro. 

znd Cal. Conf. 

GC/MS Conf. 

Pest. Dup., Spk. Blk. 

Pest. Std. Chro. 

Pest. Std. LD. 

TCDD 

TCDD Tab., D.L., EICP, Blk. 

KEY TO DATA COMPLETENESS FORM 

Descriptioo of Checklist Item 

Concentratioo category submitted in analysis request (low, med, hi); and matrix (sol., aq.) 

Fill in acid, base/neutral, acid/base/neutral, or volatiles analysis 

Instrument run date (to be used for correlating calibratioo) 

TabJ!ated resuts for target compounds 

Detectioo limits for target compounds (actual/level indicated by screen 

TabJ!ated resu ts for tentatively identified compounds 

Surrogate recoveries resu ts 

TabJ!ated GC screen results indicating required level of fallow up 

Chromatograms of GC/MS analysis nns 

Target compounds quantitatioolist, soowing areas, ret. times 

Enhanced and unenhanced spectra of target compound hits 

Quantitatioolist for tentatively identified compounds 

Spectra and library match spectra of tentatively identified compounds 

EICP's and R.R.F.'s for chromatographic sensitivity checks 

Spectra intensity lists, and criteria comparison forms for BFB, DFTPP 

Internal standards area control charts and descriptioo of remedial action 

Internal standards relative response listings for each sample run 

TabJ!ated response factors and amount injected for all cmpds. in calibratioo check 

Tabulated response factors and amount injected for all cmpds. in 3-point calibratioo 
Chromatograms for calibratioo check standard 

Chromatograms for 3-point mu tilevel calibratioo standards. 

TabJ!ated correlatioo coeffident or relative standard deviatioo for calibratioo 

TabJ!ated comparison of calibratioo Response Factor with check standard 

Equipment rinse or reagent water l:iank shipped with samples from field 

Metood or instrument l:iank which is prepared at lab 

Sample which was split by lab for duplicate analysis 

Sample which was split or collected twice in the field 

Matrix spike or metood standard (blind, or done by lab) 

TabJ!ated resu ts for pestiddes 

Tabulated detection limits for pestiddes 

Chromatograms for pestidde screening 

Confirmation of pestidde resu ts by using a second GC column and temperature 

Confirmation of pestidde resu ts by GC/MS analysis 

Pestidde duplicate, spike, and blank 

Chromatogram of pestidde standard 

Pesticide standard identificatioo form 

2,3, 7, 8-tetr achl orodibenzodioxin 

TCDD tabulated resu ts, detectioo limits, ~xtracted l_oo £_urrent _Qrofile, blank 

KEY TO SYMBOLS USED IN DATA COMPLETENESS TABLE 

Symbol 
../ 
NA 
p 

Meaning 

Data item present 

Symbol 

I 
NC 

Meaning 

Incomplete data item 

F 
MS 

Data item not awlicable or not required 
Data item within established control limits 
Data item outside established control limits 
Missing i tern 

* or [number] 
XX/XX/XX XX:XX 

Data item not dearly explained 
(units of cone., etc) 

See footnote 
Date/Time of run (calibratioo, etc.) 



RUN CHRONICLE 
FRACTION; VOf\ FRACTION; FRACTION I 6~'\b:•·;: 

I lil'· l' I 

"' ~- ' ' 

RUN RUN ID/ ~ RUN RUN ID/ ~ RUN RUN ID/ ~· ORDER DESCRIPTION E ORDER DESCRIPTION E ioRDER DESCRIPTION E 

1.. lvP~ toll B. ~ ~, 6F .B ~~ c 3232. t% ~ 
3 1~11]) ~ ~ BPB ~ 
4 C-'3'2..32- ,g-~ 7; ~ C3Z.3L"]) \q ~ 

"'\ 5 c# 3213.:D ,q ~ ~ c 3l"3·l..- M5 2/J ~ 
..J 

(j, c~32Tl:ft1S ;}D ~ -~ c-3Z33 Ll ~ 
7 lv~G.>II c; ~] ~ c~ 31-3/.t 1-2- ~: 
<a 

....__. 

~ DfTf'f ~ 
?' 

~i C~3233 d-t C-3z_3s 2.:31 

q (/}23Lj 2.1.- ~ ~ C-3?.JG. 2'1 ~ 
10 C-32)5' J.~ ~ :0 ~ C-32-37 :;..,-&~ 
l I CIP~uc. ~ ~ 1~-3~'3? 2-h ~ 
13 I~ 41 ~ () "'7_ 6FB ~ C-32'-fo 27 ~ 
1'1 ~a't Qt.~~t({. fiUl;s- ~ ~ C~J·l-'fl 2'? ~ 
IS C-32317 J,.(p ~ ~ C-3Z4'2- Z-1 ~ 
((p VPf(Fi);(o,'LA ~ ~ C-32-</1./ Jo ~ ,., ~~(ot1- B ~ DFTfJP ~ 

,.... / ~ C~ ]Z't'-/ 1J J I 

~~ c 3 2. '3C, :1_'-! ~ ~ C-12.44~5 32.-~ 
lq c -31.31 d.5" ~ ~ C-3Ztf1 13 ~-
1-D C<31c.tD 2.1 ~ ~ I r:- 3l 'f(;; Jy tP~ 
21 V~~I2C ~s ~ fJl- BLk.IM_ 'II ~ 
<z."L C-3N\ _1.~ ~ ~ liJ-~k )£'/) t.f"L ~ 
2.3 

{l'BLI{..) c- '32.4 'L 'T_l1 ~ ~ ~ 
l(o vPr<5-fb)~J3 .& ~ ~24 6F6 ~2) ~ 
27 

1/M 6~ Li'L ~ 11\zs-- 6PB ~ ~ 
2.~ C3z.'l4 ~.S 31.. ~ 0 ~ ~ 
Z'f v~~''c. ~ . ~ ~ 
-~() C-3'245" 3J ~f :> ~ ~ 
31 V~13]) ~ ~ ~ 
32 {E"Bt.'0 ~ ~Ac3J 6PE> ~lJ ~ C-32.'/ (p j .. , 

3~ 'rJpf(fJ} ~ JL{ E ~ 1~34 6F63 ~ ~ ,_ 
3<:o C-3Z.<.J4 ~ ~ ~ :Jo 

37 C-JZ4f'-17:> ]( ~D ~ ~ 



VOA BLANK ANALYSIS RESULTS FOR TARGET COMPOUNDS~2 

FRACTION TYPEjCONCj MATRIX SAMPLE# SOURCE OF H20 CONTAMINANTS (CONCENTRATION/ DETECTION LIMIT } 

VOA F1-E"-'-"D 1-H-'LC Me~.Je~Je C~lD~t;J .. ( -053M.a..lt- I ) Chlctt.o~Jt~.oo)w,IJ' 
~ J 

L-o{ A Q_ c.- 32..'-1 <.... .... 
UIHZoif~-'-l 

CfOG -z_Cj 
,.,..,._ 

,; (l'fOtJ.J 

VOf\ Menwt. bU!,,JK E_{Z(r M(-~~tlc>fl'<:> CJ..Ic(1Je (. 00 ;M<; {.__j ~ 
q O<] -'-{ I ' J 

Lo{A-6< 

VOA Lflb 8UV-JJ( & it -l) G.K(r ~~'\~IV~ Ch.lottJ.<k 61 ~ Ina I L./ )I 

Lof?:~ l3J i,3_.J,<.J,(o.o.oPt't.~U'~Jt' {.~1..-M.lft- i lt 
i l..j -A.d.ioMJ beou~(.{<:oo; fnt;1/L I ) I 

I ' I_ - r.\ I d..IIJrtt> b.> MZ-t' ~-~<: (. 0 0 z. ,,,;, I lJ 
lf(JP., Lftfh Su.t 6,111;: ~R(:r N.JtJe ((.:_po...:kd ( mA ,_,_ ::..tt.es~~d ~ G...L) 

._. 

L[J I ft-Q [3] 

lor. LA 6 Bt-1!, &17- B t=:RG- M-vrt-. ..,,1~'"'- 0,\o~Lod{. (.02..'-( rv.e,,./1.- / ) I 
..... 

Lof It& l31 

~VOA li..AB B dt... l-o /M. & rz .. c. E.CZ.& ~fl~" \e~ ct.\ o11; d ,.._ C. ()(f; fl'lCJ. f '- I )I 

I 

VOA "MEH\0" bLANK._ qoq-9L 
&~LG- IMe'\i,~l'P~ Ch\o,ud~ (.01'-~mqiL/ - )I 

LO/A-{( Aou.N"';+atle_fool~\/L L' )l 
(3) -kid.lvud\..uv"e_( .Dt>l W~a I L. / )I 

Tol«.eoc. (.QOi m(d'-/ ) (""' 
VOA Ut8 s~ Lo/./}d,_ <:P 13 (_ l;.{l.& t:'3J Cl-lz.c.t-z.<'PI%) iJIIk,J.Iq,to{~-1!1-q_(.oo0 lc.eC.ov~ 't>ervc:.(oo"i) To((.oOI 
VOA. LAB &.1<.. (oi'-IC. E.rZ<r t0otve Fou.l'v'D 

Lo/~~ 

VOA \-1 (;.Ll) (. -'3 2 '-{!..{ HPU:.. IV\~~4.\f'tv<. Cl--.lo(I.;Je (o<to.,..IL I ) I 

LojSoL Cfo<=lt.3L~ 
T/Uchi~IU>e_1{,"1eM' ( OOI.fw-o:~(L I .) I 

SeCI1U'4.1e (. 02-~ mo,/L / ) I 
te-llz/1 dloJWetl:¥we -(. 00 2/YIQ, I.:... / ) I 

1 oltAe.v<Z (. 01'>- I'VI,,JL I ) I 
i ·2.-"Dt(.h/o.1.obe1Jz.~K (.DOimf'/L / ) I 

&ff,..,JktJa.v<. (ao; l?!l,ft- / _, ) 1 
~ -...J 

LABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE 
SAMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE FOR 

COMMENTS: 

{I) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER. 

(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA. 

IT I 



I 

BLANK ANALYSIS RESULTS FOR TARGET COMPOUNDS fZof?:_ 
FRACTION TYPEjCONCI MATRIX SAMPLE# SOURCE OF H20 CONTAMINANTS (CONCENTRATION I DETECTION L.I,¥}.T ,L~ 

6NI\ LA6 qoq-~1 Erz& Phe.tJ~ (.003 M•>dL I. 01 ) 2. io:::." 
Lo(AQ Ute#,"':'J>h.fil41Md .o02-Wtq(t_ I. o I j ·2.-

, .. _, 
"D,btt~~p~fhlflll'k( .oo3Wta./'-l. 0 I )j. 
Ph (z.-~<f<,..J heMh~ '!111"11:: (02.3 rrw.kl. o 1 \1. 

6Nf\; FI€.Lb C1oq- 2..0 UPLC. Sl<i (-z.-~~!12)c:~)pht1"A\~ Co1'1 mdL /. oi) i 

t.-:J/11& 
l:>obvA-.J.nV!~..JA\e.(.oDLWiq{L. / .OIJ I~ 

C -3'Z.LiZ f>~AM hP~z.J Dh:tt,A-\Ak{ ool.l'h.d L I. o IJ 1 
fu_eurr( ( . ()()3 n--. I L /ot o) 1-

8Nf1 L11~ qoq-'12 Et?--6- 'D ,eXIt,~ !lh-l'l~M~ (.OlD mq l~ I .. I ) I 
1hb1A~ l~kt\_k\11:~ (.DIL.ft'V\G.~~/,1) I 

Lo/56L ol~ (2.-t~he?~,~\nhth~rM (, ?.7Mt\/lk. I ·I ) ; 
IPhervu-Z {.0(1 mc\/1<.\(. I_)_ I '-' 

BrMt Fiel-D C-3L.Li<0 HPL.L 13ts (2-e·~ h~>";:QJ~ l·r~.\\1\'\-e.-. ( .. 2'-f n--.q /tu, / M I ) J 

l},ht~M :ohthlAk C 01"1 M~.l~u. I , I ) 1 
~ ...J 

Lo/So L 
q~9-Jy Ill·. e:t\, ~ 1~o~~A-\kK (.o~o I tllc-J ~,u..~ I I J i 

~ ~ 

Pt.:s' M ·· t)L..A rv \o CJo7-4 1 EfL.6- L..f\i) (<...2 POfiT<::il 0 ~ -P'bL~ !. IP(.J D'b r 
• I_ 

.[' 'u""Dt ('..) 0 ::{ IAAtv'-rl\1tnc"'o :, vtr.>cd;o J -n 

L-r:J ( ft&_ t '!Dq ... '-fL. o.P-)1~ (. rr2.1 '""r\1 i..... 
~ 

t..oj Sot-- '-A e. ~PbJLTE:c ';:) op -ribtZ IJD CXt(t\IV'\iTA'IioN 

'tJcs1 LftB Cfoq- l-1 HPcc N/:J~~ F,J,,~er:, 

Lo/!fl~ c- J 2:-t"L 

~ESI (jl;£ 1 01·- .3Lf l+PLG i 'i 1 -·'DoG: \ .. oal.t. w1 1 ~us. /.om-) 

Lo{5vG C-Jz_'-ftd 

LABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE 
SAMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE FOR 

COMMENTS: 

(I) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER. 

(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM 



SU?.1~0GATE SPIKE RECOVERIES * As+eriskedl v-olue: ;r~ OlATside of QC \\M\ts 

C-jz.3/ 9~ li q-; llZ I 12& :;k lc;,3 t 'i?O I I' 

n II i '! i i) ~ 

A& I~LK&\1 D I Cf~ li\oD ' ! ' I l i ! 

1 i I 1 
, , :: .; li :; : il 

: :\ j i ij :) ,, il ,, 

Sourc.eofQC Limits: Ref.1! !Ft? WA-g.J-OG~'i,Am.1 
R~f. ~: In'Sfruc.t;onal C:ruide -for R~iewirj G</MS DQta ver-sion (ll js ,A~. 

COtlMENT.J: · Re.c;>. ~: Aoorrcu .rv..._ u.u,w ft.Art-eo)f< · ) 
A··s2'el<'-l,?\::.{''j) \]fsL\AE.S' '-'JD\ Q?MmeJJJe:y ueotd wRf<..>L caNs,s:\e"-~ ~o;; 1Q lk Si~{'''~CAtvV"j 

)\.-ted 

Vt13 ~\•wkl JU-~{1 s* ....... A~'-'cl <S~;C ... " SPrt-\)lQ_~ l.t.ret:t&-r 100'! 1.-L~~d- 4o 'tv-"'SP&!..! /?&$14/..fs ~sf' o.dd, hvt-~ 
0 1'\. Q *'£ .fb S %.t> l ~ - Lb<-,6 \A \ -n ll)f' (1 .£ \.0 I-\{-) ~ 1'-' (1_ f\ lv & £..,_ 



VOA. VY\{\\.~;y ~') r l KR- F\Qv,r?nv,.:; 

GUANTITATION REPORT FILE: V90920MSPK 

CLIENT : NUS 

PRO'-'ECT NUMBER 1080 

CLIENT SAMPLE ID. V90920MSPK 

VOL. ,OR WT. OF SAMPLE, IN ULS OR MGS : 5000.000 

VOLUME OF SURROGATE SPIKE USED, IN ULS 0.999 

VOL. OF MATRIX SPIKE USED, IN ULS : 5.00( 

Se< Co)v\f ... '<NT ~A~-- m- e't--lh of? vY)t\;~<-•Y :Sf?•t~ (t.<2 tD"\ .J ke..,- \-:t 

SURROGATE SPIKE RECOVERY 

COMPOUND CONCENTRATION SPIKED X RECOVERY 

D6-BENZENE <SURR> 
~ ~ROM0-1-CHLOROPROPANE <SURR> 

FOUND, MG/L CONC. , MG/L 

0.030 
0.024 

0. 043 
0.031 

VOLATILE PRIORITY POLLUTANT SPIKE RECOVERY 

COMPOUND 

CHLOROMETHANE 
BROMOMETHANE 

,VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACROLEIN <PROPENAL> 
TRICHLOROFLUOROMETHANE 
1, 1-DICHLOROETHYLENE 
ACRYLONITRILE 
· 1-DICHLOROETHANE 

,NS-1,2-DICHLOROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1, 1, !-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOR0-1-PROPENE 
TRICHLOROETHYLENE 

.BENZENE 
DBCM DIBROMOCHLOROMETHANE 
CIS-1,3-DICHLOR0-1-PROPENE 
1, 1,2-TRICHLOROETHANE 
2-CHLOROETHYL VINYL ETHER 
BROMOFORM 
TETRACHLOROETHENE 
1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 

,ETHYL BENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

noT ·,"" <.+w:L•l~ 0~ fP,] 

CONCENTRATION 
FOUND, MG/L 

0. 000 
0.000 
0.000 
0.000 
0.030 
0. 169 
0.040 
0. 044 
0. 215 
0.040 
0.044 
0.039 
0. 044 
0. 055 
0.038 
0. 056 
0. 038 
0.039 
0.036 
0. 050 
0.094 
0.034 
0. 034 
0. 000 
0. 058 
0. 046 
0.045 
0. 035 
0. 040 
0.036 
0. 049 
0.037 
0.040 

SPIKED 
CONC. , MG/L 

0. 040 
0.040 
0.040 
0.040 
0.043 
0. 109 
0. 046 
0. 057 
0. 158 
0.052 
0. 056 
0. 051 
0.051 
0. 060 
0.047 
0. 071 
0. 053 
0.052 
0.055 
0. 068 
0.066 
0. 048 
0.051 
0. 066 
0. 068 
0. 064 
0.050 
0.050 
0.052 
0.048 
0.067 
0.051 
0. 051 

69 /. 
79 /. 

1 
1 
1 
1 

69 'Y. * 154 /. 
87 i'. 
77 /. 

Jif 135 /. 
77 'Y. 
79 /. 
77 i. 
85 7. 
91 'Y. 
81 'Y. 
79 /. 
71 'Y. 
75 /. 
66 'Y. 
74 '/. * 141 /. 
72 '/. 
67 {, 

8~ ~*[A] 
72 '/. 
90 f. 
70 '/. 
77 i. 
74 '/. 
73 i. 
72 /. 
78 'Y. 



\ ~ 

VOP1 V'V)t\\P i) 'Sf t\4_ ~0<-10 
GUANTITATION REPORT FILE: V90932 A5T<Sa i2.>Y-<.~. vct\\,t<:'.\ o,,A. ~,de 

("\ 

c>~ GDf\i\1!-bc_ 
CLIENT : NUS 

PRO.JECT NUMBER 1088 

CLIENT SAMPLE ID. V90932 

VOL. ,OR WT. OF SAMPLE, IN ULS OR MGS : 5429.990 

VOLUME OF SURROGATE SPIKE USED, IN ULS 0. 999 

VOL. OF MATRIX SPIKE USED, IN ULS: 5.000 
See C'..A)VV"1mer·r ~~- 41T e.,ui::> o-il \1\AA\P·'\ 'Sf:~ t<.P.f'-~1)~' sk.~~·ts ~ 

SURROGATE SPIKE RECOVERY 6-e{'o..J<ULAL fLcwJe(•) "J"~0.c. A'b,;)f'> _:.::- u h ,._ 
{f._Q_ L> • lk-7 \fJL-' rl.. f c<O "-" ( '-1 0 - I 2...0 % ) 

COMPOUND CONCENTRATION SPIKED % RECOVERY 
FOUND, MG/KG CONC. I MG/KG 

06-BENZENE <SURR> 0.044 0. 039 110 I. 
2-BROM0-1-CHLOROPROPANE <SURR> 0.031 0. 028 110 I. 

VOLATILE PRIORITY POLLUTANT SPIKE RECOVERY 

COMPOUND 

CHLOROMETHANE 
·BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

,METHYLENE CHLORIDE 
ACROLEIN <PROPENAL> 
~TRICHLOROFLUOROMETHANE 

1, 1-DICHLOROETHYLENE 
ACRYLONITRILE 
' 1-DICHLOROETHANE 

,NS-1.2-DICHLOROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1, 1, !-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

· L 2-DICHLOROPROPANE 
TRANS-1,3-DICHLOR0-1-PROPENE 
TRICHLOROETHYLENE 
BENZENE 
DIBROMOCHLOROMETHANE 

.CIS-1,3-DICHLOR0-1-PROPENE 
1, 1,2-TRICHLOROETHANE 

"2-CHLOROETHYL VINYL ETHER 
BROMOFORM 
TETRACHLOROETHENE 

,1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 

·CHLOROBENZENE 
ETHYL BENZENE 
1,3-DICHLOROBENZENE 

.1.4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

CONCENTRATION 
FOUND, MG/KG 

0.000 
0. 000 
0.000 
0.000 
0.971 
0. 104 
0.042 
0. 050 
0. 122 
0. 046 
0.050 
0.047 
0. 046 
0. 063 
0. 049 
0.075 
0. 055 
0.054 
0. 061 
0. 067 
0.068 
0. 044 
0.050 
0. 000 
0. 060 
0. 067 
0. 041 
0. 048 
0.048 
0. 046 
0.050 
0.035 
0.038 

SPIKED 
CONC. I MG/KG 

0.037 
0.037 
0.037 
0. 037 
0.040 
0. 101 
0.043 
0. 053 
0. 146 
0. 048 
0.051 
0. 047 
0. 047 
0. 055 
0.043 
0. 065 
0. 049 
0. 048 
0. 051 
0. 063 
0. 061 
0. 044 
0. 047 
0. 060 
0. 063 
0. 059 
0. 046 
0. 046 
0.047 
0. 044 
0. 061 
0.047 
0. 047 

I. RECOVERY 

1 I. ·*7 
1 i. >t:: )[ J 
1 %;t_ A 
1 i. :*-. 

-2-420 'Y. 
102 I. 

98 I. 
94 i. 
83 I. 
95 i. 
97 I. 
99 I. 
96 I. 

114 i. 
113 I. 
115 I. 
111 I. 
112 I. 
120 I. 
106 I. 
111 I. 
99 I. 

107 I. 
o t. ·;-K LA'] 

95 I. 
113 I. 
89 I. 

103 I. 
101 I. 
104 I. 

81 I. 
75 i. 
81 I. 



GUANTITATION REPORT 

CLIENT : NUS 

PRO~ECT NUMBER : lOSS 

CLIENT SAMPLE ID. : C3~32 MSPK 

AMOUNT OF SAMPLE EXTRACTED IN GMS OR MLS 
FINAL VOL. OF ACIDIC EXTRACT IN MLS 
ULS OF ACID EXTRACT IN~ECTED : 
FINAL VOLUME OF BN EXTRACT IN MLS : 
ULS OF BN EXTRACT I~ECTED : 
ULS OF SURROGATE SPIKE USED : 
ULS OF MATRIX SPIKE USED : 

As TE!(IS 'h'c::. \J r'rtAA,E:. s 

CD I' }ry?_JJ ~- rt fl (\~ ~ 

500. 000 
0. ~00 
1. 000 
0. ~00 
1.000 

100. 000 
1000.000 

"S2:'E <"-Oi'V\fn'<?I'-J"'\S ~Ar.:sG. 1\1. S. i' 5 \_;. D ;§'- Vv\ f>.:li·c v -:t 

SURROGATE SPIKE RECOVERY 

COMPOUND 

03 2,4-0ICHLOROPHENOL <SURR> 
05 ANILINE <SURR> 
010 BIPHENYL <SURR> 

CONCENTRATION 
FOUND, MG/L 

o.os' 
0. 243 
0. l~S 

SPIKED 
CONC. I MG/L 

0. 106 
0.204 

. 0. 204 

i. RECOVERY 

80 i. 
118 i. 
62 i. 

SPIKE RECOVERIES FOR ACID AND BN EXTRACTABLE$ 

6e IV'<",..< AZ fZ-.~ <..-<nH' "-"\ 12.. AN~ .:?. ' 

Q\.dop k..d \?c,._ !L<'-U 1 ~--> 
-pv1Lpo:.~<:. (Lt0-!20'7b~ 

COMPOUND CONCENTRATION SPIKED i. RECOVERY 
FOUND, MG/L CONC. I MG/L 

2CPHE 2-CHLOROPHENOL 0. 156 0. 216 72 i. 
PHENO PHENOL 0. 07~ 0. 212 34 ;..::¥-
2NPHE 2-NITROPHENOL 0.203 0.206 98 i. 
24DMP PHENOL,2,4-DIMETHYL- 0. 145 0. 216 67 i. 
240CP 2,4-DICHLOROPHENOL 0. 189 0. 204 92 i. 
34CMP P-CHLORO-M-CRESOL 0. 222 0. 212 104 i. 
246TC 2,4,6-TRICHLOROPHENOL 0. 215 0. 202 106 i. 
4NPHE 4-NITROPHENOL 0. 155 0. 208 74 i. 
M460P 2-METHYL-4.6-DtNtTROPHENOL 0. 231 0. 190 121 i.* 
PENTA PENTACHLOROPHENOL 0. 200 0. 214 93 i. 
NNOMA METHANAMINE,N-METHYL-N-NITRO 0. 069 0. 208 33 i. .>\':: 
B2CET BIS<2-CHLOROETHYL>ETHER 0. 163 0. 212 77 i. 
13DCB 1,3-0ICHLOROBENZENE 0. 107 0. 210 50 i. 
140CB 1,4-DICHLOROBENZENE 0. 105 0. 202 52 i. 
12DCB 1~2-DICHLOROBENZENE 0. 108 0. 202 53 i. 
BISCI PROPANE,2,2'-0XYBIS\2-CHLORO 0. 176 0. 212 82 i. 
HXCET HEXACHLOROETHANE 0. 095 0. 204 46 i. 
NNONP 1-PROPANAMINE,N-NITROSO-N-PR 0. 229 0. 216 106 i. 
NITBE NITROBENZENE 0. 207 0. 212 97 •I 

'· 
ISOPH ISOPHORONE 0. 222 0. 208 106 i. 
BISCM B!$(2-CHLORETHOXY)METHANE 0. 208 0. 202 103 '(. 

TCBNZ 1,2, 4-TRICHLOROBENZENE 0. 161 0. 220 TJ '(. 

NAPHT NAPHTHALENE 0. 174 0. 210 82 '(. 
HCBUT HEXACHLOROBUTAD!ENE 0. 129 0. 212 bO i. 
esc, HEXACHLOROCYCLOPENTAOIENE 0. 088 0. 212 41 ., ... 
2CNAP 2-CHLORONAPHTHALENE 0. 166 0. 200 82 '(. 

ACENY ACENAPHTHYLENE 0. 201 0. 204 98 01 

'· DMPHT DIMETHYL PHTHALATE 0. 103 0. 208 49 ., 
lo 

260NT 2,6-0INITROTOLUENE 0. 228 0. 208 109 i. 
ACENE ACENAPHTHENE 0. 199 0. 212 94 '(. 

24DNT 2,4-DINITROTOLUENE 0. 218 0. 216 101 '(. 

FLUOR 9H-FLUORENE 0. 203 0. 202 100 i. 



DEPHT DIETHYL PHTHALATE 0. 147 0. 216 68 i. 
12DPH HYDRAZINE, 1,2-DIPHENYL- 0.278 0.208 133 :-o~mN~ NNDPA N-NITROSODIPHENYL AMINE 0. 120 0.204 59 

;. (Red) BPPE 4-BROMOPHENYL PHENYL ETHER 0. 201 0.220 91 
HCB BENZENE,HEXACHLORO- 0. 112 0. 200 56 i. 
PHENT PHENANTHRENE 0.201 0.208 96 i. 
ANTHR ANTHRACENE 0. 366 0.210 173 i.>k 
DNBP DIBUTYL PHTHALATE 0. 197 0.212 92 i. 
FLUOT FLUORANTHENE 0.200 0. 208 96 i. 
PYREN PYRENE 0. 202 0. 200 101 i. r 1 
BENZ I BENZIDINE 0. 014 0.214 6 i.* Ll ..... 
BBP BUTYL BENZYL PHTHALATE 0. 147 0. 212 69 i. 
CHRYS CHRYSENE 0. 209 0. 220 94 i. 
BEN-A BENZ\A\ANTHRACENE 0. 170 0.200 85 i. 

* 33DCB DICHLOROBENZIDINE, 3,3'- 0.274 0. 440 62 i. 
BEHP BIS<2-ETHYLHEXYL>PHTHALATE 0.232 0.218 106 i. 

' DOP DI-N-OCTYL PHTHALATE 0. 134 0.208 64 i. 

THE DETECTION LIMIT IS 0.010 MQ/L 



QUANTITATION REPORT 

CLIENT : NUS 

PRO~ECT NUMBER : 1088 

CLIENT SAMPLE ID. : C3244 MSPK 

AMOUNT OF SAMPLE EXTRACTED IN GMS OR MLS 67. 300 
FINAL VOL. OF ACIDIC EXTRACT IN MLS 0. 500 
ULS OF ACID EXTRACT IN~ECTED: 1.000 
FINAL VOLUME OF BN EXTRACT IN MLS : 0. 500 
ULS OF BN EXTRACT IN~ECTED : 1. 000 
ULS OF SURROGATE SPIKE USED : 100. 000 
ULS OF MATRIX SPIKE USED: 1000.000 

s:e€_ <:A)m.ly.P;,~ \PA+'r AT (;.{\Jt, Clr ll\1\ (tr-tL\·y -:;r \ \~-_~ tW,pDt' + _r/..v_r:):_, 
SURROGATE SPIKE RECOVERY 

COMPOUND CONCENTRATION SPIKED I. RECOVERY 
FOUND, MG/KG CONC., MG/KG 

3 2,4-DICHLOROPHENOL <:SURR:> 1. 148 0. 788 145 I. 
05 ANILINE <SURR> 1. 274 1. 516 84 I. 
010 BIPHENYL <SURR> 2.311 1. 516 152 I. 

GcJ0Pi"~0-1 '-"-ec.o-/e1-' J(_t•-"'f·'-'S 
{the> PTe to, f'0 y.._ I\.Az_

1
'v , Q_.__, _; 

SPIKE RECOVERIES FOR ACID AND BN EXTRACTABLES ' 
~'-"- Rf""e--' <:_t.f.D-!2.0) 

COMPOUND CONCENTRATION SPIKED I. RECOVERY 

2CPHE 
PHENO 
2NPHE 
24DMP 
24DCP 
34CMP 
~46TC 

.NPHE 
PENTA 
NNDMA 
B2CET 
13DCB 
14DCB 
12DCB 
BISCI 
HXCET 
NNDNP 
NITBE 
ISOPH 
TCBNZ 
NAPHT 
HCBUT 
2CNAP 
ACENY 
DMPHT 
26DNT 
ACENE 

· 24DNT 
FLUOR 
CPPE 
DEPHT 
12DPH 

FOUND, MG/KG CONC. , MG/KG 

2-CHLOROPHENOL 0. 539 
PHENOL 1. 185 
2-NITROPHENOL 0. 106 
PHENOL,2,4-DIMETHYL- 0. 021 
2,4-DICHLOROPHENOL 0. 072 
P-CHLORO-M-CRESOL 0. 060 
2,4,6-TRICHLOROPHENOL 0.684 
4-NITROPHENOL 1. 659 
PENTACHLOROPHENOL 2. 388 
METHANAMINE,N-METHYL-N-NITR017. 704 
BIS<2-CHLOROETHYL>ETHER 1. 124 
1,3-DICHLOROBENZENE 0. 681 
1,4-DICHLOROBENZENE 0.673 
1,2-DICHLOROBENZENE 0. 810 
PROPANE,2,2'-0XYBIS\2-CHLORO 6. 518 
HEXACHLOROETHANE 0. 442 
1-PROPANAMINE,N-NITROSO-N-PR 0.153 
NITROBENZENE 0. 232 
ISOPHORONE 1. 388 
L 2, 4-TR ICHLOROBENZENE 1. 157 
NAPHTHALENE 1. 362 
HEXACHLOROBUTADIENE 1. 127 
2-CHLORONAPHTHALENE 0. 124 
ACENAPHTHYLENE 0. 065 
DIMETHYL PHTHALATE 0. 191 
2,6-DINITROTOLUENE 1. 354 
ACENAPHTHENE 1.609 
2, 4-D INITROTOLUENE 1. 198 
9H-FLUORENE 1. 550 
4-CHLOROPHENYL PHENYL ETHER 1. 421 
DIETHYL PHTHALATE 1. 709 
HYDRAZINE, 1,2-DIPHENYL- 1. 779 

1. 605 
1. 575 
1. 530 
1. 605 
1. 516 
1. 575 
1. 501 
1. 545 
1. 590 
1. 545 
1. 575 
1. 560 
1. 501 
1. 501 
1. 575 
1. 516 
1. 605 
1. 575 
1. 545 
1. 634 
1. 560 
1. 575 
1.486 
1. 516 
1. 545 
1. 545 
1. 575 
1. 605 
1. 501 
1. 575 
1. 605 
1. 545 

33 I.* 
75 I. 

6 t. X?.-
1 I. ;f\\1_( 
4 t. *-- r, ,_ .... 
3 I.*_) 

45 I. 
107 I. 
150 I. /K 

7 1145 % * 
71 I. 
43 I. 
44 I. 
53 I. 

413 I. •>i;::: 
29 I. 1( 

9 I. * 7. [.2] 
14 I.~-._.) 
89 I. 
70 I. 
87 I. 
71 I. 

8 /.*?I I 
4 t. :¥\LLJI 

12 I.~_; 
87 I. 

102 I. 
74 I. 

103 I. 
90 I. 

106 I. 
115 I. 



cmmNAL 
-- - ·~· - - .. --

(Red) NNDPA N-NITROSODIPHENYL AMINE 0.891 1. 516 sa I. 
BPPE 4-BROMOPHENYL PHENYL ETHER 1. 763 1. 634 107 I. 
HCB BENZENE,HEXACHLORO- 0. 931 1. 486 62 I. 
PHENT PHENANTHRENE 2. 277 1. 545 147 /. ;-;f:. 
ANTHR ANTHRACENE 2. 550 1. 560 163 /.* 
DNBP DIBUTYL PHTHALATE 1. 864 1. 575 118 /. 
FLUOT FLUORANTHENE 1. 975 1. 545 127 /.* 
PYREN PYRENE 1. 916 1. 486 128 'l.;f 
BENZ I BENZIDINE 0.014 1. 590 0 'l.·:.f [13 
CHRYS CHRYSENE 1. 825 1.634 111 1./¥ 
BEN-A BENZ\A\ANTHRACENE 2.078 1. 486 139 I. . 
BEHP BIS<2-ETHYLHEXYL>PHTHALATE 0. 079 1. 620 4 I.-¥~_!~ 
DOP DI-N-OCTYL PHTHALATE 0.038 1. 545 2 I.~ 
BEN-B BENZO\B\FLUORANTHENE 0. 681 1. 382 49 I. 

THE DETECTION LIMIT IS 0. 100 MG/KG 



Parameter 

y BHC 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

p,p•-ooE 

p,p•-ooo 

p,p•-oor 

a Endosulfan 

Dieldrin 

Endrin 

13 Endosulfan 

Endrin Aldehyde 

Endosulfan cyclic sulfate 

Matrix Spike Recoveries 

A& 
90920 (ug/L) 

Found Actual 

0.46 

0.46 

0.43 

0.63 

2.9 

1.2 

1.2 

0.87 

with 

3.0 

0.46 

1.5 

with 

DOE 

DDT 

0.83 

0.83 

0.83 

0.83 

3.2 

1.6 

6.4 

0.83 

3.2 

3.2 

3.2 

R_ M-·<)·-?-- A-'1:., uQT ""- -D . .fb 1'--
(U? lJ I!.~{-' :> ~t-HL~ C:' ~ <') < iP '\ 

(_ L4 ,' - I LO I f') 

5 o ., , .A cn,:mN,.ll 
;r{,~>.-1• 

90931 (mg/kg} 1 

% Found Actual % 

55 

55 

52 

76 

90 

75 

19 * [31 

105 

94 

15~.[3] 

48 

1 Could not observe spike levels of pesticides due to high levels of PCB 
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EVALUATIOf JF CONFIRMATIONS OF ,C ANALYSES ~-
SAMPLE NO. COMPOUND GC COLUMN~ I GC COLUMN t:t 2 GC/MS DATA 

COLUMN : s E.- S''-1 G.. I II COLUMN: l,s-5/)·l.ZS<fi.-rs :>fL'io! COLUMN: 

CONDITIONS; /7-SFS·-). tre"'l CONDITIONS: I~O"~xT. CONDITIONS: z 
DETECTOR; EGO DETECTOR; Ec() DETECTOR: 0 

1-OTHER; OTHER: OTHER: <t 

DATA FROM GC/MS RUN(S): 
~ DATA FROM COLUMN tt I: DATA FROM COLUMN t:t 2: a:~ 

":> - (/) 
8RET.OR RELATIVE . ORET.OR RELATIVE ~ ~OSCAN NO. RELATIVE ~ ~ 
OREL. RET. PEAK AREA 0 REL.RET. PEAK AREA u u RET.OR PEAK AREA o'-

TIMES IN: RATIOS TIMES IN: RATIOS :--. (!j ~ RATIOS u u 
~ ~ !. ~ OREL.RET. (!) 

~..~.: (!)1.(_0 ~ TIMESIN: ll.' ~ ~ ~ b i>'- ~~ ~ ~ 0 __J 

~ ~ bo ....... bo ~ bo ........ 
ti " ~ v (!j ~ ...... "' l:' ~ bo w 0 

~ tf ~ ~ ~q 0~ ~q 0~ ~ "() ~ ci> ~ ~q p ~Q ~ 
Q. u 

,o ._o >- C\1 c.,o 

" c.,o c., c.,o " 
c.,o 

" ~ ~ .!1 ~ ~ c.,() # c.,o c., 1- ~ 

~ )2<-tc;- PLB[4{) ~/Z. 7 &' 21S 
fCil& ~ c~ IGtfiYY\ ?dell~ ]c 11:5'- l5:t"l 

R.T.r~P~ 0.15 12.62 fl~ p. ti¥ ~to '(J1v.cJ-

(t_c] feak' ~- 13_'-(, 1'). :?o Jj I G f0r1 c:ditd ];e. Lo., f!::u-,?W\. 
(3.,.(5 f 3.S{ S3 37 Howe ~~3' >v-~ 2. I; l 
!'iiJ3 NF' 20 - C'i c.u: ~t·Ji fk«k5 
1Lf.'35 i'i.(~ 75 50 

~117>,~ 

/Lf.G~ 1~.'-lY 3::5 2'1 
llo-fr.t~ J c~l Cap, c.oV. 
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I Lf ·~2. N.G.G I~ 7- ~~ rm~ pr PSeflee. 
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/~.G,1 /(,}fg 03 G--z.. 
I (,.'1) {[..7-6 :2.5' 10 
fr.s'-1 fT.'Jl_ 2_~ 21 

fUF ::: fU:J(-~ /) 
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EVALUATIOr JF CONFIRMATIONS OF ,C ANALYSES f~f2-· 

SAMPLE NO. COMPOUND GC COLUMN .. I GC COLUMN tt 2 GC/MS DATA 

COLUMN: Sf-5'-1 '-lf;(/""ry I :5 :>P"-2-% 
COLUMN: ·y,_'i5 -s Z.'-t.J I COLUMN: 

CONDITIONS: i7SF5 -.l5Je;ib CONDITIONS; lqo"T~:oT. CONDITIONS: z 
DETECTOR; SC(i DETECTOR: 'f_c l) DETECTOR: 0 

1-
1- z OTHER: OTHER: OTHER: ct w 

DATA FROM COLUMN tt I: DATA FROM GC/MS RUN{S): 
:::E 0 DATA FROM COLUMN tt 2: ll: ~ iL 0 - (/) 

jS:RET OR RELATIVE 0 RET. OR RELATIVE ~ A..OSCAN NO. RELATIVE ~ :::E 
z 
0 

OREL. RET. PEAK AREA 0 REL.RET. PEAK AREA v v RET.OR PEAK AREA o'- 0 
TIMES IN: RATIOS TIMES IN: RATIOS ::-- (!j "?' RATIOS 0 0 

~ ~ !.. q;. OREL.RET. (!) ll: 
~ ..~.; <!J ~0 A.. TIMES IN; u.. ....... w 

~ ~ ~ b ~'- ~~ ~ ~ 0 ..J ~ 
c} w ~ bo ~ ~ ........ bo ........ A..~ v;;:;,<!J ~ .....,., l> .....,., bo w 0 > I? ~ ~ ~q ti ~ A..(.) ~ 0 ~ ~Q. # a. 0 ,§ <:- ,§ ,§ I? <:-,o ._o >- N w 00 c? 00 0 ~ c? 00 c? ~ ~ _j' ~ ~~ 0o r'?o 00 0 1- ~ ll: 

CY?..'--\1..\ Pee 12C£\ ~h-"1 em ,2c Yes-1 );o'1 ~~:11 p.._i..- .:.-«..,/ 
R.T. re.fav...:.:.r::uk~ l1.9"t I}.Q.), cdu . f'/1 /)..,:. f~.r,hz . {l,r;l,f..J-rofe.o~i.?r i -,.-3(;; 13 ~() 7 /G 

j ()S~ 13 . .5<] :l_'J 37 fr,' ~J Al,-(_, 0 ?.:...) ;"H(,..,I 

i 3.S3 NF 33 - ,,:fah· 11·UC \ '·t.ii .J._"'i .:::: ,, qua t..,..•,t :~;IV~ ., . .J ~ JJ 
h. '1 '5 14. "{~ IL[ 'l cl ftoiv ~~--,:; h.r2-~ l~l 
iLj,(;t /'-f,C,& i I '7 

Qcc· 
I Y. ~C i•-t.g) Lj) '5) «.11-f;~ uj t:<.f{ iP<Uk..r 

I £.;.1(. NF 1 - f!Ofe1 II o:#t..{ Cqf"• c ~.d 
. ~ 1- IS. I'!, li 3fc t"'OftJ (6,(1h I 'j.J ~ 

hij ("e eft; c. 
J'S"tl 15:30 II lj 

~/ ~t'JUt.t.•l I!" 

l 
1)}1~ fJF g - .:r pea ....... 

NF IS.S&- - 7 /1b;, 1 ~l!a:.v f- !t"". v 
r5.t) \s.:~c. b. 3D d!;; ~- / ~~ f;;N>C 1) .. $5'/ i 5, '(C' c: 1<2 
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./ 
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Comments on Results for GC/EC - Pesticides/PCB Analyses 

1. Peak matching RRT of DDT found in blanks, thus higher detection limit given. 
C-'3 L.. "i'"\- 'b1AP 

2. Sample 90931 extract lost after primary analysis, confirmation could not be 
performed. 

3. For all matrix spikes, recoveries of dieldrin and endosulfan cyclic sulfate 
are combined with DOE and DDT, respectively because of non separation. 

C-"'3J.'"{'-i • t'YIS 

4. Sample 90932 - Could not observe spiked levels of pesticides due to high levels 
of PCB. 

C-32'-1'1 C-J2'1S" 
5. For samples 90930 and 90933, PCB 1260 was qualitatively confirmed only. Due 

to numerous sulfur treatments and low extract volumes, quantitation could 
not be accurately performed. 

6. Detection limits of 0.01 ug/L in waters could not be achieved because of low 
sensitivity of detector. Final volumes of extracts were 0.5 ml. It was felt 
that concentrating to a lower volume to achieve better detection limits would 
have sacrificed accuracy in results. 

7. Results for soil samples expressed as dry weight. 
t-32.'1'-i <-i~-D e,-$2..4~ 

8. Detection limits are higher for 90930, 31, and 33 due to positive levels of 
PcB•s. 
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QUANTITATIVE CALCULATIONS 
CALCULATION ERRORS AND CORRECTED RESULTS ARE 

OR:SrN~t 
m~f.~ 

~h~~~~~--~~~~~~~~~~~~~~~=-~~~~~~~~~~~-~j . 
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TARGET COMPOUND MATCHING QUALITY 

TARGET COMPOUNDS OF QUESTIONABLE SPECTRUM OR RETENTION TIME MATCHING QUALITY ARE LISTED BELOW: 

SAMPLE FRACTION S'1AN SPECTRUM ESTIMATED COMPOUND COMMENTS 

**' J:t; S} MATCH INDICES CONCENTRATION NAME 
'VWt:.)!.l"' TYPE SCORE TYPE SCORE 

C32.. ~'1 l z:,A / JY-1/1112- fttt J" -!.2--c/,::.'hiuhlelJe/VJ,.~-+Iltt.td 6e. 
\ / c;:s--/>:y~,_ ,;-6-k·:.JJ 
' ~ ·•f'Av 1/af!JJ.a ·.£;/. ~xnu.;c-i~ S<:.qAI f/umJl&v ~ 

Ccti (u.£Xi.c/ fY.Nn .-A,_ J 1-dt<:..hkto e thaJ'JS<.-
h b<et"ve.cl 1n ~ So)')J~ £. c;;b:tnd £M_,i, 
rh. 1-ko / vi ,YJ.s;. 1 h k:!L/n,..J) Sh;J)Ll/.;J d7 
5co.v !6 2 iJ ~ .S0Mo4_ U/lj )()~in fJ.V2.. 
.s· lzu1 J.n[Jdj~ _f}/fo 1/1:, 1 Bence.- !.f) v.J~ 

c:vf J. <'JC! , Y-J 5t:tmd£ a/lJ .5oGI , h .s--ftn)q. ,~ 
I 
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ORIGINAL 
(Rerl\ 

PROJECT NAME: £1'!Sr /Ctotmo/V "J k d. EPA SITE NO.: VA- 12 cf 
TOO NO: F.3 - J'J>oci- 3?' REGION: ::z:;L 

QUALITY ASSURANCE REVIEW OF 
INORGANIC ANALYTICAL DATA PACKAGE 

Case No.: ___ ____;,\_l_q_y ______ _ Applicable Sample No's.: 

Contract No.: 
--------------~--

Contract Laboratory: ERG- ( t\.~ 'S111.B<:otvl RA<-'~~ 
Applical:ie IFB No.: '-.lo-1 At'Pt.ici\SGt [ 2) 

fi'/C -o9 I D flutgut rj=t,LJ i ,.,cfa), "1 t'IC-0V /;1 
Me.-- o91~ i V\'\C- q1 q \ W\ C -O'tJO ., M0(1iL2

1 
JV\C·\Y3'J.3 o.~d Vy\(- 09lj 

Reviewer: /}±wood <F. YA-v1S 

Review Date: Lj -2 ( - tJtf 

The incr ganic analytical data for this case has been reviewed. The quality assurance evaluation is 
sl.D11mcrized in the following tal:ie: 

lr 'iewer's Evaluation* Fraction 

TASK I TASK II TASK III TASK III 
CP or AA FURNACE AA COLD VAPOR AA CYANIDE 
METALS METALS MERCURY 

Acceptal:ie v / 
Acceptal:ie with exception{s -/3)5 v 3-;"'1,5 
~uestionable 

U nacce pta bl e 
- .. * Def1mtions of the evaluation score categones are listed on next page. 

This evaluation was based upon an analysis of the review items indicated below: 

• DATA COMPLETENESS [ i] Q INITIAL CALIBRATION VERIFICATION 

• BLANK ANALYSIS RESULTS 

~ MATRIX SPIKE RESULTS 

[ t] Q CONTINUING CALIBRATION VERIFICATION 

[•JQ INTERFERENCE QC RESULTS 

• DUPLICATE ANALYSIS RESULTS 

(r'JQ STANDARD ADDITIONS RESULTS 

~(~Q QUANTITATIVE CALCULATIONS 

Q DETECTION LIMITS RESULTS 

[1]Q INSTRUMENT SENSITIVITY REPORTS 

Data review forms are attached for each of the review items indicated above. 

TNo errors noted, no form attached. 

w Spot Check performed. 

Comment~: I\j NDI g.~~iA.f'5\f:)> j t,} SlAB Cornr>A-c-:-r P-a...l'v/LI\f..IS. Re.Q_u.,tLVY\t'IJ'tS 

fzJ<;e.<. lt-rtetttvA-L- c.aa.gseoNl?eNc.e.. C -s~-5-{p-s--Z'-1 R.e •• 5u6c-ctvrn.flc-r f?egu.•:C.Cme~~..-o 
·,1-J d ~o~..ded AT ~ b&c:.Jc._ o ( <4<.. ~ ~ &~~eN~ IX · 

- -
1M A·m· ~ ::;, p 114-.<. Ll3..:s s.p v g tu n . 



DATA EVALUATION SCORE CATEGORIES 

ACCEPTABLE: Data is within established control limits, or 
the- data which is outside established control 
limits does not affect the validity of the 
analytical results. 

ACCEPTABLE WITH EXCEPTION(S): Data is not completely within 
established control limits. The deficiences are 
identified and specific data is still valid, 
given certain qualifications which are listed below. 

Q.UESTIONAB!E: Data is not within established control limits. 
The deficiences bring the validity of the. entire 
data set into question. However, the data validity 
is neither proved nor disproved by the available 
· int"orma tion. 

UNACCEPTABLE: Data is not within established control limits. 
The deficiences imply the results are not meaningful. 

ORIGINAL 
(RedJ 



INORGANIC DA-TA COMPLETEN£SS CHEC.KL!ST 

= "~"-! 

TRAFFIC ~EibRT# l"t· 0'\10 0~\t oqn ... . lql3 O't!Y ocll'l . rft'a DqiR. .. 
C:triURIX (SOl}Q, A-t\-- '" (LO;MEP~HI) CONC. LD .. 

RtLD--- Bt.1tNI< 
- -----4.1 

. -<C --·--. ·-
OUPUCATE 

... .. 

SPIKE - l\}1\ n ,, r: tawdcrta 
:tCAPorA~ TA8. resul+s ../• 
f\1--;.ioql~ 

'T7t8. O.L! S' if 
QA F'ortn ./( ..... 'V 1_, 

'J:C:AP r.;o;; • QC NA 
:r,str, Sense lJ~ -

rF""'iKl!: Rawda4c Nf\ 
~- .. AA v •IJ ,,... 

TAR.I"f!:s-U l+s 
"le+~ .. 

ifl& D.L~S' J 
QA Form v'u"' 
Insir.Sens. tJf\ ' 

-
-~ kJ!: RdWJcrltt . NA 
:old Vcap« AA: 

~resul+s / 
Ylf':;;c.ury · , ./ .• 

TAB. D.L.s 

QA Form v/[,1 
•> Xns+r. Sens. IVA -ff-r5K!I!~ Rawddt'a tJ~ 

Cv!!nide TAB. r~~Qit~ I 
TAB. O.L!s v 
QA FOt·tn v[, 
:ros+r. Sens. tv!\ 

:=w 

Other"·. Rawdata . I 

c~ "'ecifY): ift8. results 
TI\B. O.L1s 
QA Form 

.. Ins·rr. Sens. 

J-'~er Ra~,~ c1c:ttc.t 
sf ,..c.IFy): -mar-e~l+s 

TR'B. D.L~; 
QP, f:ol'm 

/l:ns+r: Sens. 
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Blank Analysis Results 

The contaminants found in the blanks are listed below: 

OIJGfNAL 
(Red) 

FRACTION TYPE OF 
SN~PLE NO. SOURCE OF CONTAMINANTS (concentration/DL) 

BLANK 

ftLL F I (:,Lj) f\1\C.- oqw Ht>Lc AL (.O'-Ivvt~f(/ [1... -<' 
Co ( oo'-1 1'11\o. L .o.!; ! 

Lo{ft& 
c"'" ~. oo1 ~'"'9JL t ~D,:R ' . 
"-J j , 0 I WI a 

1 

iJ_ { ,0• I 

21V (.oq1. /.'~JL /.of ) 1 
S (• .·1 mQ. '- i .1 ' 

'S'tJ(-O<.fYI\'!ITL.. I .01,..:.) I 

Gd ( .o.X. W~LAI(.... /.0111 ) I 

1\LL 'FlGLD Me- oqL'1 Hft.e tJo~E. FOv\1-l:D i. 

Lo{t;oL qoq3~ 

rtLJ- LAf:l 
qo~L-l l £~& 'i:>b(oa m~lt... I .01.) 1 ·s t-l (.oto tl..j 1 L f. OJ.J '_ 

LojA& 
C313?- cJ(oof~lL I ,OOIJ I 

/....ltfJ St...L .A\ (ot_MQiL ie 2.) I 

(!,o [. 00LtMCj/L j.O S) I 

ltU..- /_Pr-8 qoqyL ERG- C n~ l·OII mG.(k.n I • 5 )I 
J ..) 

l-o /5 Dt...-
C3L4't.i' 

1-/fTJ 13 £.,.1L. 
. . 

. 

. 

COMMENTS: [I] R.~~ oP~o\-<.1 lol-\ LttB 
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MATRIX SPIKE RECOVERJES 

Sample No. M_L-~_oq ID \N)c.-oqL-'1-
Field Spike 

Lab Spike J J 
Matrix PrQ SuL-
Cone. Level LO 
Method Std. 

Fraction At.-L ~~ 

All matrix spike recoveries were within the established control ranges specified in; 
IFB WA8 -A , Exhibit E, Table 2. Yes 

Exception(s): 

Parameter 

CtJ 
"?b 
A4 
f~ 
R 
c1'-

J £11 
Ln_ 

[ 1] Se.. 
B 

SJ 
11 s~ 
J ltL 
J Fe. 

[ 
[2 

[Z 
l~ Q f)o.,_ 

Accepted 
Range(%) 

~0 -\"1 .. )) 

/5 - 1"2...6' 

'30 ·- \'1..-D 

%D·- IU> 

~D-IU 

9;0 -P--0 
'8b·- I~ 
%0- r-u> 
'lf-1'1-J 

~ O-JL.-1) 

'11- Jl_) 

j')-)"L') 

~0·- lTh 
<{ D-- IV 

~D- \LA> 

s~ 
Comments: [11"D.Lis ~,._ f\11 

CZJ '5~,\..z~ u .. : .. ~ 4ov \ow o.. 

Actual 
% Rec. 

u~ 
-']'1-. 

&3 
\"31.-
13] 

d'-{ 

t-JA-
\31-

0 
\ '2- «--\ 

I?.D 

0 
() 

0 
t-Jit 

Sample Or g. Spike' 
Number Result Added 

r.te-oq~o IJ:tl (.ol) .'2./) 

,<{~ . 0-5" 
. 001- .o-J 
'3'&0 • ?.....L) 

.. [ \.DO 
tl\t-0'11..1 So J-s-

131> ao-
l 2_;;-

LL ?-
/,1 (o.l1.-

I 5~ I 0:J..) 
M&oqto ~·D) • O) 

m c-oq1.,1 I'LjoDu I (_p.7_)' 

mv-oqz_-1- t.ft 10DD /oL) 

/116-0qto, 1.'? l. D 
I 

I I 

Spike 
Result 

I 

I 

I 
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No 
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Duplicate Analysis Results 
T' l-<:'' i'\-:. r:::- 'S, e t.• 1) lA t> L I (!'il z '}_) D ~ ·c~ i ., c- ,_;:::-:- I tJ ·:: '"")\:' \c' A (:,.C: 

The applicable duplicate pairs are: 

sample no. \'J(- C" I t_l 

Field duplicate 
Lab duplicate v 
sample level Lo 

sam_~:>_ 1 e matrix t\0,_ 
Fraction ~Ll-

The relative percent difference (RPD) for each parameter group was evaluated. The 
rl~tplicate analysis RPD acceptance criteria should be: 

Fraction 

ALL A G_\.\tOlk~ 
P\ Ll. ') 0 L-1 \) 

maximum acceptable 
Percent Difference 

ADD~ \C:: \::, 

The RPD's exceeding the maximum acceptable percent difference were: 

ORIGINAL ~ 
(Red) 

Comparison 
Fraction Compound Actual RPD Sample cone. cone. 
·:r:. v A 1\J f\1.> I \I 1'.'\ :2~ [11 MC-0110 G~ o1 u."'l(' 

•![ T!~) J-1 (I) i"-11 C..-OCi I iJ "'31 .,3D '! 

JJ: 1\ f'J\1 fV\ 0 ,..... ~ ~DO}).] 
\ 

.03 <·.oz. II 
~!v'>f.>01 \0 

I 
l 
I 
I 



NUS CORPORATION 
YvtPt- !CffTe Atv ltL'-( .5 t5 G() OILK-5/IE/'1 SUPERFUND DIVISION 
MCJ,.7T.. YV\a I~ 

5AmPL.E" MC.-o'HO L.o/A&. -' L- '/1 1'1\C, - oqtz. . SoL 
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\2-.0oo \30DV ? 
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..l 
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Se. t.J"b tJD rJb t.J'b -
Tl .. 15 . I~ 18 1'-i \'2- I") 

t-Jq_ • 001., ,0018 \D 0.5' 0.5 0 - [1~\ ·* s ... • 37 .,so {p'f 51 ;23 

r..d .Q'l-0 .. ow 0 t-.rD lJD -
Pb o%1 .~~ {p 7-00 1~-o 5 

c~ ND ND t-J]) 1\Jb 

Cow.wuz~~: ~ A-skn.'\skeJ !La llAe~ Q iATS IVf 6 ~ CD'/J1tUJL- rl.A-tv~ P,!; 
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f!.) No1 s~~~.(-;~:Or~" 1>LAe. To Lou.) 'S ~~ 1~ Co (\J(.ef'J nut:r1 o"' s. 
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Detection Limits Results 

Detection limits were reported for all samples analyzed: Yes V No -
Exceptions: 

-----------------------------------------------

Detection limits were less than or equal to the required detection limits 
specified in lt-~TE(l~AL C.OtL!t«.\~oiV"De:...,c:e... 5<6~-(&,- 3- 2-Y. Yes No ./ --

( ~~'W'"_..J\ 

Exceptions: Sot-11> D.L. 15 · ~'c 3 ,r; &Y. · ~ o \ (.o1.) 5x · 5t-l J.o(J) ~ox.· 
) 

u.~sA IJ\i.v~<\:ll-01. (.ot') 2y. , t='e. \ .05 Jb ' N .~0~ __ c_.o_?..) ...... J _3_x _____ _ 

Co'v) roul-lb 

Instrument Sensitivity Reports 

ORIGINAl 
(Red) 

Instrument sensitivity reports were documented for all parameters: No-; 1\rfllc~Bl.t-

Yes No -
Cooments: -----------------------------------------------------

Other Remarks Concerning this Case: 



TO: Participant Bid Laboratories 

FROM: Russell J. Sloboda, NUS Region m'?S 

ORIGINAl 
(Red) 

INTERNAL CORRESPONDENCE 
C-585-6-3-24 

DATE: June 8, 1983 

COPIES: 

SUB.JECT: Subcontract Requirements 

This memorandum documents the specific information telephoned to several 
laboratories on June 8, 1983 regarding subcontract requirements. 

Introduction 

NUS Corporation, working for EPA on Superfund hazardous waste site 
investigations, intends to subcontract work for organic analysis of samples. 
Two sites will be involved in this subcontract. For both sites, water and soil 
samples will require volatile and acid/base/neutral GC/MS analyses, and also 
pesticide, PCB, and TCDD analyses. In addition, one site will also indude 
analyses for specific metals and cyanide. Verbal bids on work must be 
telephoned by dose of business on June 8, 1983. Written verification of all 
bids must be mailed by dose of business on June 9, 1983. Laboratories must 
state in their bids if any of the requirements stated herein cannot be met. 

Schedule of Work to be Performed 

NUS 064 REVISED 0181 

o Expected number of samples: The site requiring both organic and 
inorganic analysis is designated as Case 1794. For this site, the 
expected number of samples are 5 low concentration solid samples, 
15low concentration aqueous samples, and 5 medium concentration 
solid samples. (The medium concentration category indicates that 
these samples are expected to be above 10 ppm in one or more 
contaminants, based upon visual observation, air monitoring, and 
background information.) The site requiring only organic analysis 
is designated as Case 1797. For this site, the expectation is for 6 
low concentration solid samples, and 8 low concentration aqueous 
samples. Actual number of samples could be somewhat different, 
since these estimates were derived from background information 
and may be modified during the actual site inspections. 

o Expected date of shipping: June 8, 1983. Samples will be shipped 
Federal Express. The laboratory will be notified by telephone when 
the samples are actually shipped, or if any changes in this 
timetable occur. 

o Holding times before analysis: VOA's: five (5) days from sample 
receipt until analysis; A/B/N's and Pesticides: five (5) days until 
extraction. For cyanide, 14 days until distillation. For metals, 
holding times are not relevant since results are due first. Samples 
must be refridgerated prior to analysis. These guidelines are taken 
from standard superfund laboratory contracts. 

o Receipt of results: Complete results and documentation must be 
received within 30 days of sample receipt. 



Required tests to be performed 

0 

0 

0 

0 

0 

Payment 

VOA: 

A/B/N: 

Pesticides/ 
PCB's/TCDD: 

GC/MS analysis, method 624-. Report priority 
pollutants plus 10 largest non-priority pollutant 
peaks of greatest apparent concentration but above 
30 nanograms apparent (instrument) amount. 

GC/MS analysis, method 625 using fused silica 
capillary columns. Report priority pollutants plus 
20 largest non-priority pollutant peaks of greatest 
apparent concentration but above 10 nanograms 
apparent (instrument) amount. 

GC analysis using Electron Capture Detector. Use 
fused silica capillary columns, if possible. If levels 
are high enough, confirm by GC/MS. If levels are 
not high enough, positive results should consist of 
comparision with standards on two different GC 
columns. The following parameters should be 
analyzed for: 

2,3,7,8- TCDD 
PCB arodors 1016,1221,1232,124-2,124-8,1254-,1260 
aldrin 4-,4-'-DDE endosulfan sulfate heptachlor epoxide 
dieldrin 4-,4-'-DDD endrin oo< ,~, ~,o -BHC 
chlordane endosulfan I endrin aldehyde toxaphene 
4-,4-'-DDT endosulfan II heptachlor 

Metals: 

aluminum 
antimony 
arsenic 
barium 

Cyanide: 

Any approved analytical method maybeused, provided 
that the required detection limits listed herein can 
be achieved. The following metals are to be 
analyzed for: 

beryllium 
boron 
cadmium 
cobalt 

chromium lead . si1 ver 
copper manganese thallium 
iron nickel tin 
mercury selenium vanadium 

zinc 

An approved method which meets the detection limits 
required in this subcontract must be used. 

o Bids should be for total cost per sample; 4- separate prices for 
organic and inorganic analysis for solids and aqueous samples. One 
"sample" is defined to be all analytical fractions for any one of the 
following: a real sample, ablank, a matrix spike, or a duplicate. 
(The laboratory will be expected to perform one lab (method) 
blank, matrix spike, and duplicate on all analytical fractions, 
separately for each matrix, water or soil, and separately for each 
site. See Q.C. Section.) 

o The laboratory will be paid the same (bid) price for all "samples", 
where a "sample" is defined above. However, payment will be 
limited to no more than one duplicate, blank, and matrix spike for 
each group of one to ten samples of the same matrix 
(solid/aqueous), within each case of samples from one site. 



o If it is not possible to perform all analyses on a sample, but at least 
one analysis is performed, the laboratory will still be reimbursed as 
if all analyses were performed. For example, if insufficient sample 
is present to perform an analysis, or if an accident occurs and 
insufficient sample remains to re-analyse the lost fraction, the 
laboratory will still be paid in full in order to cover the expenditure 
of time and effort and the fixed overhead, which is not covered in 
a separate fee under this subcontract. 

o The abovementioned statement regarding reimbursements for 
partial analyses does not apply to spikes~ duplicates, or blanks: The 
laboratory will be paid only for the number of complete analyses 
for all fractions in the case of spikes or duplicates or laboratory 
blanks. For example, the laboratory will be paid for 2 laboratory 
blanks if 2 A/B/N, 2 pesticides, and 4 VOA laboratory blanks were 
analysed. 

General QA/QC 

o Chain of Custody must be followed. A form will be sent with the 
samples. All original forms must be returned with the results. 

o Leftover sample remaining after analyses have been completed 
must be saved for 60 days, in case further analysis is desired. 

o Extracts should be saved for 6 months, but do not have to be 
refridgerated. Magnetic tape data should be saved for two years. 

o One matrix spike and duplicate must be performed on all fractions, 
for each matrix, water or soil. Spike with as many compounds as 
are currently in a stock mix and report all levels found. 

o One laboratory (method) blank must be performed on all fractions, 
for each matrix, water or soil. Run one VOA blank before each 
case, after every spike or standard, or more often as needed. 
Report all VOA blank results (as well as results for all other 
organic and inorganic blanks). 

o Homogenize solids carefully. 

GC/MS QA/QC 

o Must meet EPA criteria for BFB and DFTPP, within previous 8 
hours to all sample runs. 

o Calibrate with all priority pollutant compounds every 8 hours. Run 
approximately 50ng each (between 20 and 150ng). Should be able 
to see all compounds in standards. 

o If benzidine or 3,3'-dichlorobenzidine is available in current 
laboratory in-house standards, run a chromatography check every 8 
hours using no more than lOOng of one of these compounds. Single 
ion chromatograms should be provided for the chromatography 
check runs. 

o The following m1mmum number of internal standards and 
surrogates must be used in every sample run: 



Internal Standards 
VOA's: 3 
Acid/Base/Neutrals: 3 
Pesticides: 1 

Surrogate spikes 
VOA's: 2 
Acids: 1 
Base/Neutrals: 2 
Pesticides: 1 

o Internal standards must be used for all relative retention time 
identifications, as well as for all quantitation. 

o Add approximately 100 ug (.:t 50ug) of each surrogate prior to 
extraction of acid/base/neutrals or pesticides. Higher levels may· 
be used if matrix interferences are expected to cause problems in 
surrogate detection (due to extract dilution, concentration 
limitations, etc.). 

o Add approximately 100 ng of each surrogate prior to VOA analysis. 

Metals Analysis QA/QC 

o Whenever spike recoveries indicate that sample results for a 
particular metal may not be accurate, a standard addition should 
be performed on all samples of the same matrix which have 
positive results for this element. It is left up to the professional 
judgement of the laboratory to determine the control limits for 
spike recoveries to be used as action levels for standard additions. 
Standard addition corrected results should be reported with a 
footnote that indicates this fact. 

o Run a calibration check standard after every 10 samples run on an 
instrument. Recalibrate if necessary, based upon laboratory 
control limits. 

Detection Limits 

o Detection limits may be affected by matrix problems. For dean 
water samples, approximately lOppb detection limits are expected 
for VOA's and acid/base neutrals, and O.Olppb for pesticides 
analyzed by GC/EC. {It is understood that certain compounds, such 
as acrolein, acrylonitrile, 4-nitrophenol, benzidine, PCB's, and 
chlordane may have slightly higher detection limits.) 

o For inorganic analyses, required detection limits for soils should be 
no higher than 100 times the required limits for waters, which are 
listed below. (However, it is understood that occasional 
interferences may prevent these limits from being achieved in all 
cases.) 

Element/Compound and Reguired Detection Limit in ug/1: 

aluminum -200 
·~~~ 

cobalt 50 
1'\'\~(~ 

nickel t.-0 

antimony 20 ~ chromium 10 selenium 
arsenic 10 copper 50 5 silver 
barium 100 iO iron 50 5 thallium 
beryllium 5 .s mercury 0.2 .01- tin 
boron 100 10 lead 5 .. s vanadium 
cadmium 1 e I manganese 15 i.~ zinc 

cyanide 

ORIGINAL 
(Red) 

40 
(/It\~ (lc-j 
~ 

2 .,'L 

10 I 

10 
20 £.., 

200 vJ 
10 
10 



0 The following amounts of sample should be extracted and/or 
analyzed if matrix problems are minimal: 
Waters: 1 L for A/B/N's or pesticides, 5-lOml for VOA's 
Solids: 25-50 grams for A/BIN's or pesticides, 5-10 grams for 
YO A's. 

o If it is not possible to meet these detection limits or to 
extract/analyze these amounts, an explanation should be 
documented in the results. 

Documentation 

o Results should be reported as follows: For each sample, list all 
compounds analyzed for, with either the amount detected, or the 
approximate detection limit next to each compound. Results 
should be reported in ug/1 or mg/kg. 

o For organic results, if less than detection limit values are found, 
report as such. (A footnote may be used to indicate that 
quantitations less than the detection limit may not be as accurate.) 
All positive results observed must be reported if greater than 
approximately 0.1 times detection limits. For inorganic analyses, 
reporting of results which are less than required detection limits is 
an option rather than a requirement. 

o Quantitations should be reported to two significant figures for 
priority pollutants, and to one significant figure for non-priority 
pollutant, tentatively identified compounds. 

o Include total ion chromatograms of each sample, spike, duplicate, 
blank, or standard normalized to the largest non-solvent peak. 
Label all peaks as internal standards, surrogate, or tentatively 
identified, using appropriate symbols. 

o Include automated quantitation lists printed by computer for all 
blanks, samples, spikes, duplicates, and standards. Indicate false 
positives and verified results on each quantitation list. 

o Include sample spectra of all priority pollutants seen in each 
sample. 

o Include sample spectra and spectra of the 3 best library matches 
for all non-priority pollutant, tentatively identified compounds in 
each sample. Utilize a purity search for library matching if this is 
possible. 

o Report all surrogate recoveries and matrix spike recoveries, 
including amount added and recovered. If zero recoveries, check 
for a problem, and document the explanation in the results. 

o Report the extraction weight/volume, the final extract volume, 
and the injection volume for each sample, for each analytical 
fraction. 

o Provide BFB and D FTPP intensity lists and spectra for each run. 

ORIGINAL 
(Red) 



o If high enough levels of pesticides are detected, provide spectra of 
all pesticides identified by GC/MS, as well as GC/EC 
chromatograms for sample and standard. 

o When pesticides are detected at levels too low to be verified by 
GC/MS, provide chromatograms showing a comparison of sample 
with standards for two different GC columns. Pesticide compounds 
in both sample and standard chromatograms should be dearly 
labelled with compound names. 

ORIGIQl , 
(Redj 
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(Red) 



REFERENCE: 

ORIGINAL 
Site Name: East Richmond RoaJRedJ 
TDD No.: F3-8305-38 

R. Stuart Royer and Associates, Inc. Report to City of Richmond, 
Department of Public Works, Dated October 21, 1981. 
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so-u. ·.:::;@!' .. ' 
ORIGINAl 

(Red) 
F R 0 E H Ll N G i R 0 8 E R T S 0 N. IN C. 

BORING LOG INIPICTION INOINIIIS • CHIMISU • IACTIIIOLOOISTS 

~eport No. X-1982-6 DATE June 26. 1972 
Mod" for: City of RichmOnd 
Proiect: landflll Areas - Enst xtchiOrid na. Side 
HoleN.,., o-1 Total Ceptn: 50.0 • jelevetion-Top of Hole:}9.~1l" !Hole locetion: 

! Ty::- of lle<"•ng: H. s. Auger I Started 5/25/72 Completed 5/26/72 !Driller: Duty 
! . 

ClASSIFICATION OF lo4ATERIAlS 
.. 

El•••ll..., I Oo~h c.,,;,g S•mpfe 1. Core 
Sheet ~e ~P •f 5 

0. Blows (Dotcription) I lows leco••ry 

- Gray and Brown Silty Clayey Ftne 5 ~.o -- Send \Ia ter Oa ta: -).C- 1-ncountered Water @ 1.5.0' -
- r..o - 5 5.0 ~~ter level @ 1%.751 with -- Cray and Green Silty Sandy Clay 49' of Casing belCIW -
- Ground Surface @ -- 16 Hours -

I -
~.o - ~ater level @ 20.67' with 9.5:- 31 10.0 49' of Casfng Below - Ground Surface After -- l Gray Coarse C l~ey S.nd and Pumping for 30 Min. -- Crave I 

~l-o-:: ~ter Level @ 1.1s• with 

I - llt.O 41' of Plastic Pipe -- Greenish and Gray Fine to Coarse 1'16 15.0 Below Ground Surface 
I - Sand and Cravel wlth Trace of Clay Upon Remove) of Auger 

I I ------- 19.0 -- 161 20.0 -I --- ' ---- 21t.o 
·-- 32 25.0 ----- . -- 29.0 I --

100/~ 30.0 -
I --
I -----I - Jlt.o 
I -- 100 35.0 I --I --
f -
I -
I -
I - 39.0 -

I l - 76 z.o.o -
•No. of Blow& 250-lb. H,mmer, 30-in, F•ll. Reqvirecl to Ori¥e C11ing One Foot. 

• _1\. U----· ""-'=· s: .. u a.-.. : ... ~ .... n.: ...... 1 :. n n ' 'J"!'c :. 1 n c .. _ .. r ... ~-- c .... At 
Scale I"= 



so- 5A 

BORING LOG 

~ep?•t No. 

! N.4d1! iM: 

Proi•ct: 

X-1982-6 
City of RichMond 
LandT 111 Areas - East Ric ............. R<J. => tae 

ORJGfNJH 

F R 0 E H Ll N G i R 0 8 E RT S 0 N. IN C. 
INSPICTIOH INOINIIIS • CHIMIIU • IACTUIOLOOISTS 

DATE June 26. 1972 

Hoi• No.: B-1 Total O•pth: 50.0' !Elevation-Top of Hole:39 • tHS' l Hole location: 

Ty~ of 8Ming: H. s. Auger ~Started 5/25/72. Completed 5/Zb/72 jDriller: Duty . 
CLASSIFICATION OF MATERIALS 

.. 
Etev•tion Depth c .. ing S•mple '·Core Sheet ~e"' Au s llowt (Description I I lows Recowery 

---- Greenish and Gray Fine to - Coarse Sand and Crave) with -
~lt.O - Trace of Clay -- 100 lfS.O ---

I ---
I -

~9.0 --I ~-0- 49 so.o --- Boring Tenalnated @ 50.0 1 

-----
I -

I 
-------------------------

.=. 
---------

I --
I 

-
--

i ----------
0 No. of Blowt 2~-ID. Hemmer, 30-in. Fell, Requir•cl to OriYO C•sing One Foot. 

•*N'"' ,.J 1, ... _ t .ti'\....:1. ... &..1----· "tl\-~- IC ... II D.-- •. !--J ·- f"\.-~- - .., •- -- • ·-· • 

I 

I 

I 
I 
j 

! 
: 

I 
! 
i 

I 
! 

I 

I 

i 
• I 

I 

I 



. ·~-- ORIGINAL 
{Red) 

so-sA 

BORING LOG 
F R 0 E H Ll N G i R 0 8 E RT S 0 N, IN C. 
INSPICJION INOINIIIS • CHIMISTI • IACTUIOLOOISU 

X-1982-6 DATE June 26, 1972 
Mede for: CJ ty of RJ chmond 
Pro;ect: Landfill AReas- East Rlchnond Rd. Site 
1-toleNo.: B-Z ToteiO.prh: so.o• 1Eievation-TopofHole:lt3.5' !Hole locetion: 

Type of Boring: H. s. Auqe r I Started 5/2 5/72 Completed 5/25/72 \Driller: Duty 

~2.5 1.0 ------
~9. S lt.O -------
6.0 J.S -------------------.6.s 11.0 -----------------------------------------------

c .. ing 
llowt 

CLASSifiCATION Of MATERIALS 
(Description) 

Sample "1. Core 
Blows Roco .. ry 

!I 11-Gray Silty Clay w/ Trace Sand & 14 1.0 
Brick 
Brown GtJty s.,dy Clay with Trace o 
Grave) 

;-----------------------------~--~-0 
Brown SJ1ty Sand, Gravel and River 
Rock 

Gray Fine S~dy Silt with Fine 
Gravel and Quartzite 

Green Clayey Sand and Gravel 

147 s.o 

-+--- 9.0 
7 10.0 

-+-- 11..0 
lf2._ 15.0 

-+--- 19.0 
_Ia_ 20.0 

-+-- 24.0 
~c:: ~s.o 

~9.0 -+---
7ft_ ~o.o 

-+--- ~4.0 
100/ 8 ~~.8 

39.0 
-+~b,.J- l&n n 

*No. of Blows 250-lb. Hemmer, 30-i,.. Fell. ltequired to Ori•e c.,ing One Foot. 
-Nco. of llo- 140-llo. H ......... !0-i .. F.ll a ..... ~ ... ·- n.:wa ,_:. n n I ..... ,_In L--•- "'-- "--· 

.J. E MJ.It K S 
Sheet 1 of 2 

Vater Data: 

Encountered Vater @ 
17.01 

Vater level @ 18.S' 
With ~9' of Casing 
Below Ground Surface 
@ 0 Hours 

\later level @ 21.)1 

wl th ~9 1 of Casing 
Bel~ Ground Surface 
After PUII1)f ng for 
30 Hln. 

Vater level @ 18.3' 
with ~7-5' of Plastic 
Pipe Below Ground : 
Surface Upon Removal of 
Augers 



S0-.5A 

BORING LOG 

X-1932-6 
Made for: c I ty of RIchmond 
Project: L.Jndflll Areas - East Kfcn~a Ka. ~ 

----- ----------- ------- ---· --
ORIGINAL 

(RedJ 

F R 0 E H Ll N G i R 0 8 E RT S 0 N, IN C. 
IN"fCTION fNC)INIUS • CHIMISTS • IAC:TUIOLOOISTI 

DATE 
June 26, 1972 

i-<ole No.: B-2 Tore I Depth: 50.0 1 jElevation-Top of Hole: "lfJ. 5' l~-'ole Location: 

Type of Boring: H. s. Auger i Starled 5/25/72 Completed 5/Z5/72 jDriller: Duty 

--------
----------

-6.5 so.o..= 
---------------------------------

...: 
------------------------

CLASSIFICATION OF MATERIALS 
(Oncription) 

Green Clayey Sand and Cravel 

S•mplt 
II OWl 

~~Core 
Rtc:o·nry 

-+---1.~~.0 
63 ~s.o 

~9.0 

Sheet ~E~o~Aus 

4----t 

~--------------------------~6~6~5~10~.0~-----------------· 
8orlng Te~Jnated ~ 50.0' 

•No. of Blows 250-lb. Hammer, 30-in. Fell, Req11ired to Orin Cating One Fool. 



0~~~, 
so-u 

Bv RJN G LOG 
F R 0 E H Ll N G i R 0 8 E RT S 0 N. IN C. 
INSnCTION INOINIIIS • CHIMISU • IACTIIIOLOOISU 

li!eport No. X-1982-6 DATE June 26, 1972 

MedafO<": CJty of Rfchr.nnd 
P·~ect: landff11 AreH- Ea~t Richmond Rd. Site 
Hcie No.: B-It Total Depth: 50.0 1 !Elevation-Top of Hole: !Hole locelion: 

TypeofBoring: H. S. Auger !Started 5/Zb/72 Completed 5/2.b//Z /Driller: UUty 

o~tf'h 

----------------------
2.0 = ---------
7-5_::_ 

-----------------
].0 -

.:: 
---------------------

~9.0: 
-

Cuing 
II OWl 

CLASSIFICATION OF MATEitiALS 
(De1criplion) 

Brown Sandy Clay and Gravel 

Brown Silty Hedlum Sand with 
Trace of Clay 

.. 
Sample %Core 
Blows Reeovery 

_t_1_ 1.0 

+--- lt.O 
_9_ s.o 

+--- 9.0 
rz 1o.o 

lt.O r----
1 15.0 

,q.o 
+-----------------------------------------~~~ ~8 ~0.0 Crav Clavev Silt wlth Gravel and 

0 No. ol Blo- 250-lb. Hamm.,, 30-in. Fall, Raqvirad to Drive Ca1ing o,.. Foot. 
••No. of Blowt 1-40-lb. Hammer, 30-in. Fell, Required to Drive 2-ln. 0.0., I 175 in I.D. Sa.,ple On• Foot. 

REMARKS 
Sheet 1 of '2 

\later Data: 

Encountered Vater @ 
27.0' 

Water Level ~ .\5.25' 
with ~9' of Casing 
Below Ground Surface 
@ 0 Hours 

Sulo I"= 

\ 
\ 
• 



l 
S0-5.1 

BORING LOG 
" N " 1@1 " " 

X-1982-6 
City of Rlch~nd 

Proiect: Landfill Areas- East Richmond Rd. Site 
Hole No.: B-lf Total Depth: 50 • 0 I jEievation-Top of Hole: 

T ;pe of Bortn;: H. S. Auger iSrarred 5/26/]2 Completed 

Depth Cuing 
CLASSIFICATION OF MATERIALS 

(Detcription) Blows 

-- Fra~nts of Decayed Wood 

!lliGINAl 
{Hed} 

F R 0 E H Ll N G i R 0 BERT S 0 N, IN C. 
INS~fCTION INOINIUS • CHIMISTS • IACTIIIOLOOISTS 

DATE June 26, 19n 

!Hole location: 

5/26/72 !Driller: Outv 

S.mpt. ~.Core t E" A • I( S 
R Sheet 

..... 
Blows ecovery 

J 2.0 : 
-+-------------------------------------------

----
l6.0 : 

------
I 0.0 _: 

-------------
----------------------------------------------

Greenish Clayey Sand and Gravel 

Greenish Silty Coarse Sand with 
Pea Gravel 

Boring Te~tnated P 50.0' 

•No. of Blows 250·Ib. Hamr~~er, lO.in. Fall, Required to Drive Cuing One Foot. 

ltlt.o _...,.. __ _ 
lt6 45.0 



SO-SA 

BORING LOG """ !@!·"' 
R"por• No. X-1982-6 

P•oi•ct= landfill Areas- East Richmond Rd. Site 
Hole No.: a-s Total Oeplh: 84.2 IE!evation-TopofHole: 45 .... 
Type of B~ing: H. S. Auger iSrarted 5/23/72 Completed 

,. ... ~ i"'•;;J -

I . ---
~.4 3.0-= 

------
8 • .ft 7.0 = -

I :: 
-----------------

18.5 = 
-----

~2.0 -------------------------
---

I -

I I ~ 

Caain; 
8IOW'I 

CL-ASSIFICATION OF lolATERIALS 
(D••~ripliott) 

Brt'Wn. _Sandv Silt ;and Crav~l 

Brown Sandy Clay wl th Trace of 
~ravel 

Bro.m a"d Gray Clayey Fine Sandy · 
Silt 

Gray Fine Sendy Slit with Trace 
!of Gravel and Boulders 

Gray and Green Clayey Sand and 
Gravel 

~reen Clayey Sand wt th Trace of 
~ravel 

ORIGffiJU 
(Red) 

F R 0 E H Ll N G I R 0 8 E R T S 0 N, I N C. 
INJriCTION INOINIIIS • CHIMISTI • IACTIIIOLOOIITI 

OATE June 26, 1972 

I Hole location: 

5/24/72 jOriller: Duty .. 
S•mpla "1. Cora 
llows Raco••'Y 

5 1.0 

-+--- lt.O 
c 5.0 

-+--- 9.0 
7 10.0 

-+--- 14.0 
63 15.0 

19.0 
-+-'lq- 20.0 

, 
~.\.0 

31t 25.0 

~q.o 

lito ~0.0 

-+--- 3'4.0 
lf2 35.0 

Sheet f E~f 'f s 

Water Data: 

Water Encountered @ 
12.0 1 

Water level ~ 27.3' 
with 84 1 of Casing 
Below Ground Surface 
@ 0 Hours. 

Water level ~ 2).) 1 

with Sit' of Casing 
Below Ground Surface 
@ 16 Hours. 

Vater level @ 23.7' 
with 73' of Plutlc 
Pipe Bel., Ground 
Surface Upon Retaoval. 
of Augers 

. 
-

-
. 

~--~~··_o_=~--L-------------------------:3~10~~~-~.:~~~------------------
• I .lb. H•mrn••- ]Q.in. Fali. Reouired to Driv• Catino Or.e Fool. 



/,_ 

BORING LOG """ @"" 
SO-SA 

llepcrt No. X-1982-6 
Mao• f-:.r: Ct ty of Rl chmond 
Proiect: Landfill Areas - East Richmond Rd. Sfte 
Hole No.: B-5 T olal Depth: 84 • 2 1 I Elevation-Top of Hole: 45, If 1 

r y;» of Bor•ng: H. s. Auqer I Started 5/23/72 Completed 

CLASSIFICATION OF MATE.IALS rJ ."11"011 z.a·:a c •• ing 
l•ow& (Description) 

---- Green Clayey Sand wt th Trace - of Gravel ------
I ---------------------

I --
I -----·-·----I -

I --------------
I ---I -
t28.5 -

73-o-:: 
--

I 
- Gray Clayey Sand wt th Seams - of Clayey Slit 

~ 

~ 33.6 7'J.O _ -)IJ.6 so.o Gray and !;reen Clayey Sand 
•No. of Blowl 250-llt. Hammer, lO-in. f•ll, Requirecl to Ori•• C.sing o,.. Foot. 

ORIGINAL 
(RedJ 

F R 0 E H Ll N G I R 0 B E R T S 0 N. IN C. 
INSI'KtiON INOINIIIS • CHIMISTS • IACTIIIOLOOISU 

DATE June 26, 1972 

~~ole location: 

5/24/72 \Driller: Duty .. 
•;. Core Sametfe Sheet 1 EoMf ~K s llo•l R.•covery 

41J.o 
,.,. 45.0 

49.0 
62 50.0 

54.0 
100 ss.o 

59.0 
66 6o.O 

64.0 
96 65.0 

69.0 
6I 70.0 

7lt.o 
30 75.0 

79.0 
Sit ~o.o 

C.--•- ···-

I 

I 
I 

. 

I 
; 



-------- ·-~-· ~ 

.. - • 
SO-SA 

BORING LOG 

R.,poN No. X-1982-6 
Cl ty of Rl chmond 

ProiKf· landfill Areas- East Richmond Rd SJte . . 
'"'ole No.· B-5 I Total O•prn: 84 • 2 1 !Elevation-Top of Hoieo\5. o\' 

Type of Borong: H. s. Auger j Started 5/23/72 Completed 

I . 
CLASSIFICATION OF MATE-IALS 

El•••tio" c.,;"11 188":8 I lows (Doscriplioft) 

-- Cray and Green Clayey Sand ----

ORIGINAl 
{Red) 

F R 0 E H ll N G i R 0 BERT S 0 N, IN C. 
INSP'ICTION INOINIIIS • CHIMISTS • IACTIIIOLOOISU 

DATE June 26, 1972 

) Hole Location: 

5/24/72 .[Driller: Duty .. 
Somplo ~~Core 

Sheet :f EM A • u llowt Recovery 

8.\.2= 100 .2 8lt.2 
---- Boring Terminated ~ 84.2• --------------------- . -------------------- :D 
::. . ------------------------

•No.. of Blows 250-lb. Hemmer, 30-i ... Fell, Req11ired to OriYe Casing One Foot. 
~--· ... 

••No. of BloW1l 140.11• ~---·· ,n_:_ c:.n "·- ·•--~ • - • • • -- - --- · 

i 

I 

I 
I 
I 

. 



BORING LOG 

X-1932-6 

Proiect: Landfll 1 Area - East 'llchmond Rd. Sl te 

Type of Boring: H. s. Auger ~Started 5/30/72 Completed 

Ou>th o.u 
---

2.5 -------6.0 : 
------------n.o-: 
-----------------------------2a.s: 
------

~2.5-= 
-

Casing 
llo•l 

CLASSIFICATION OF MATERIALS 
(Oncription) 

Topsol 1 

Brown Sandy Clay and Gravel 

Gray and B~ Silty Clay 

Cray Sandy S I 1 t 

Gray Sandy S 11 t and Gravel 

OIUGIIAL 
lRedl 

FROEH liNG i ROBERTSON, INC. 
INSPECTION INGINEIU • CHEMISTS • IACTIIIOtOGISTS 

DATE June 26, 1972 

[_Hole location: 

5/J 1/72 iOroller: Duty 
~~ Cor• 

l•co.,ery 

9 1.0 
-t---

...,__ lt.O 
73 s.o 

+-- 9.0 
5 10.0 

1.\.0 
5 15.0 

+-,..- 19.0 
8 20.0 

-t--- tz~J.o 

7 ~s.o 

29.0 
-t---

21 ~0.0 

11Eio4AIIKS 

Water Data: 

Encountered Water @ 
28.5' 

Water level P 29.751 

wtth 49' of Casing 
Be Jew Ground Surface 

Vater level ~ 25.~ 1 

with 48.51 Plastic 
Pipe Belew Ground 
Surface Upon Re.oYal 
of Augers 

-
)lf.S: r,reen S 11 ty Clay -+-::~ ~lt.o 

~~------------------------~~6~~- ~s.o ---- Green Clayey Sand and Gravel 
------

Scale 1": 
•No. of Blows 250-lb. H•mmor, lO-in. Fall. Roq11irod to Q,;.,,. Cuing One Foot. 

••No. of llo'" I <fO.IIt. Hemmer, lO-in. Fall. Required 111 D•iYe 1.;,., 0.0 .. 1.375 ia 1.0. s.,..pl. O"e Foot. 



so-~;. 

"=@1"" 

I 

I 
I 

I 

I 
! 

I 

I 
I 

l 

I 
I 

i 

BORING LOG 

'!~port No. X-1982-6 

Proiect: Landfill Area .. East Richmond Rd. Site 
Hole No.: B-6 Tot1l Oeprh5Q .0 1 !Eievllion-Top of Hole: 

Type of Borong: H. S. Au98r I Started 5/)0/72 Completed 

Oepth Cuing 
Blows 

---------------
150.0 ~ -----------
t -
I -----------------------.=. 

---------
I -------------
I --

CLASSIFICATION OF MATERIALS 
(Description I 

Boring Terminated @ 50.0' 

·~~~. ~~ Blow• 250-lb. Hammer, ]!).in. F.ll. Required to o,; .. C~aing One Foot. 

ORIGINAl 
(Red) 

F R 0 E H Ll N G i R 0 8 E RT S 0 N. IN C. 
INSPECTION INOINIIIS • CHIMISTS • IACTIIIOlOOISU 

DATE June 26. 1972 

jHolelocttion: 

5/31/72 /Driller: Duty 

S.m~le "!. Core i E •• • • K S .. • Sheet ..... " ltowl eco•ery 

ltlt.O +---
55 1t5.o 

-+-- ,.9.0 
72 51).0 

.. No. ol 31-• 140-lb. Ham"'•'· 30-in, F1ll, Req .. ired too,;.,, 2-in. 0.0 .. 1.375 in 1.0. s • ..,ple 0"• Foot. 
Scale 1": 



SO-SA 

BORING LOG 

i{,.porl No. X-1982-6 
M1d1 for: Cl ty of R I chrnond 

Landfill Areas -East Richmond Rd. Site 
Hole No.: B-7 Totel Oeprn:SO. 0 1 1elevarion-Top of Hole: 

• 1 oe oF Boring: H. S. Auger jsrarred 5/30/72 Completed 

o~~·h 

--------------------------------------------
23-C>-:: 

---------------
31.5: 

-------
~6.0: 

-------

c.aing 
I lows 

CLASSIFICATION OF t.4ATERIALS 
(Doacription) 

FIJI From Dump 

Gray and Brown Silty Clay 

Brown and Gray Clayey Sand 
and Slit 

Dark Gray Sandy S I 1 t 

•No. of 81owt 250-lb. Henu.,er, 30-in. F,ll, R1quired to OriYe Cating On• Foot . 

ORIGINAl 
(Red) 

FROEHLING i ROBERTSON, INC. 
II•II,ICTION INOINIIIS • CHIMISU • IACfUIOLOOilU 

DATE June 26, 1972 

5/)0/72 !Driller: Duty 

7 1.0 

-+-- lt.O 
5 s.o 

-+-- 9.0 
5 10.0 

-+--- llt.O 
7 15.0 

19.0 
7 20.0 

24.0 -+---
10 ~s.o 

~lt.O -+---
9 ps.o 

39.0 
......... 9-40.0 

J1 E t.4_.A ~K S 
Sheet 1 ot 2 

W.ater Data: 

Encountered Water @ 
23.0' 

Water Level @ 49.0' 
with lt9' of Casing 
Below Ground Surface 
tt 30 Hln. 

Vater level P ~.6• 
with lflt' of Plastic: 
Pipe Below Ground 
Surface Upon Removal 
of Augers 

.. No. of Slo-. 140-lb. Hemmer, lO-in. Fell, Req .. irecl to o,;.,., 2-in. O.D .. l.l75 ini.O. Semple One Foot. 



. ' .. 
ORIGINAL 

(Red} 

SO-SA 
F R 0 E H Ll N G ' R 0 8 E R T S 0 N. I N C. 

I 
I 

I 
I 

I 
r 
I 

BORING LOG INSPECTION INOINEUS • CHIMISTS • IACTIIIOLOOISU 

Reoort No. X-1!3!32-6 DATE 
June 26 • 1972 

Proiect: landfill Areas- East Richmond Rd. Site 

Hole No.: B-7 Tote! Depth :50 • 0 • je1ev1tion-Top of Hole: jl-4ole Loc1tion: 

Typeof!lo,g: H. ~. Auger !Started ~f}0//2. Completed '.J/30//Z iDriller: Outy 

o.pth c.sing 
lio•t 

----------46.0----,_. 
---so.o--------------------------

! ---------
.:; 
-------------------------

CLASSIFICATION OF MATERIALS 
(Description) 

Dark Gray Sandy Stlt with Gravel 

Boring Terminated @ 50.0' 

.. ~.0 +---1 
7 lt5.0 

lt9.0 
~--I 

It so.o 



Fo1m No ",()() 

BORING LOG 

!fa-,ort No. J-55-0 47 
- .. ,nt: City of Richmond 
PrOJect: East Richmond Road Landfill 
Boring No.: B-1 !Total Depth: 59.0 I Elevation: 

Type of Bot~ng: H. s. Auger . !started: 4/13/82 
DESCRIPTION OF MATERIALS Elevatoon Depth 

(Ciassilicaloon) 0.0 
Lo- Black Silty SAND w/Some Roots 

-- Medium-dense Reddish Tan Silty --- Medium SAND.w/Some Medium -- Gravel -----
8.o-: 

-- Medium-dense Tan Silty Medium --- SAND ' 11.5-
-

13.0":: Tan. Clayey Medium SAND 

--
t+ - Very Stiff Tan & Gray Silty --- CLAY w/a Trace of Fine Sand ----

19.0- • -- Tan & Gray Silty CLAY w/a --- Little Fine Sand -
23. o-:: •. 

---- Gray Silty CLAY ---
-= ----------------

' -
" 

37.0-
-- Gray Silty Fine SAND -. --

SIN C f 

r@ 
1 8 8 1 

ORIGIIII. 

Ft.~EHLING & ROBERTSON, I~ 
IIIII ::1 H\111 I I i\llllH.\IliiHI ~; •l NljiNU.HINti Clti.:MICAI 
··ONE HUNDRED YEARS OF SERVICE" 

DATE A or il 20 1982 • 

!Location: 

Completed: 4/13/82 !oriller: Fishburne 
Sample 

"'I Core Sample Depth 
Recovery Sheet 1 R6't"~s 

Blows (Feet) 

GROUNDWATER DATA 

Water Level Stood @ . 16.0' @ 0.5 hrs • 
4.0 w/26.0' of auger If.. . 

n 5.5 Water Level Stood @. " 58.0' @ 0 hrs. and @ 
57.0' @ 0.25 hrs. 

9.0 w/59.0' of auger 
I Hole Caved in @ 42.0' ') 

10.5 X and Water Level Stood 

@ 38.0' at 0 hrs. 
with no auger 

14.0 
16 

h 15.5 ., 
16.5 

UD-1 
18.5 
19.0 

UD-2 Note: "UD" denotes 3"0.D 
21.0 

Undisturbed Shelby 
Tube Sample 

24.0 

* 25.5 
?6.0 

UD-3 28.0 
un.:..4 

I 30.0 *No Standard Penetration! 
Tests Performed, Sample 
was obtained by droppint 
spoon 

39.0 
* 40.0 

'No of blows req"d for a 140 lb h11mmrr dropping 30 on. 10 dt~ve2on 0 D .. 1.375 in. I D sampler 1 total of 18onches on thret~A 
"' onrr""'""'~ Thtt sum nf '"" I"~' ''*" onrr"'"f'nl" nl """"'"'tl(ln "' tprmP.d lhP !!IAnflard potnf!tratoon ,.~,,~lllnr" N 



tO''" NO :JUU 

BORING LOG 

J-55-047 ;eotKt No. 

nt: City of Richmond 
Project: East Richmond Rond Lnndfill 
Boring No.: B-1 con' t I Total Depth: 59.0 I Elevatron: 

TypeofBoring: H. S. Auger !started: 4113182 

4B-~~ 
--------------

48.a:: 
--------------------

59."0-
---------------..: ------------------------

' 

DESCRIPTION OF MATERIALS 
(Cia&illcationl 

Gray Silty Fine SAND 

Gray Silty SAND and GRAVEL 
wla Little Clay 

Boring Terminated @ 59.0' 

SIN C I 

[@ 
,l\W:iiNAl "1 

fk •. .~cHLING & ROBERTSON, IN~.ed) 
II II I : .( HVH I I AHt 11\AI! liHt ~; •l NliiNU.RINll Cttl:MICAl 
--oNE HUNDnEo YE:ARS oF SERvtcE-

18 81 DATE Aoril 20. 1982 

I Loc:at1on: 

Completed: 4 I 13 I 8 2 I Driller: Fishburne 
Sample Co 
Oeplll ~ re 
(fftll Recove<y 

~,.....-t 49.0 

* +----t 50.0 

Sheet 2 ~r'~Ks 

GROUNOWA TEA OAT A 

*No Standard Penetration 
Test Performed, Sample 
was obtained by droppinp 
spoon 

"No. of blows req'd. for a 140 lb. hammer droppmg 30 on. to drive 2on 0 D .. 1.375 in.I.D. sampler a total of18 inches1n threeS 
in. increments. The sum of the last two 1ncrements of penetration os termed the standard penetration resistance. N 

Scale 1-=5' unless otherwose noted 



'nfmNn ~ 

BORING LOG 

y- ~rt No. J-55-04 7 
Ct•ent: City of Richmond 
Project East Richmond Road Landfill 
Boring No. B-2 lrotat Depth: 70.5 I Elevation: 

• ~INC I 

@J 
1181 

ORIGINAL 
FkufHLING & ROBERTSON, lrtfOO) 
It Ill · ,( HVh I I MH li>Mtlllll !; • t N(iiNllHIN<.i CHl:MICAl 
··ONE Ht/NURED YEARS OF SERVICE" 

DATE · Anri 1 ~0 1 QR? 

!Location: 

TypeoiBoring· H. S. Auger !started: 4/8/82 Completed: 4 I 8 I 8 2 I Droller: Fishburne 

.. 

Oe!!_lll o.u 
--------------------------------

DESCRIPTION OF MATERIALS 
(Ciuailicationl 

Black Clayey SAND 

(FILL) 

11 .o-
-1·--------------------------------~ ------------

Very Stiff Tan Silty CLAY • 
w/Some Pieces of Glass & 
Plastic (Possible Fill) 

Sample 

Blows 

Sample 
Oeplll "II Core 
(Feoll Recovery 

-- ............ ~ 24.0 ----
27.0-~----------------------------------------------l ---- Stiff Tan & Reddish Brown 29.0 - ~ -- Silty CLAY '\ 30.5 c ---- UD-1 

32.5 -- UD-2 -- 34.5 -------39.0-
~----------~~------------------~ - Firm Gray Silty CLAY 

. "No. ol blows req"d. lor a 140 lb. hammer droppong 30 on. to drove 2on O.D, 1.375on. I.D. sampler a total of 18onches on threeS 
in. increments The sum of the 111st two oncntments of penetration os termed the standard pentttrallon resostance. N 

AE~A~KS 
Sheet 1 or L 

GROUNDWATER DATA 

Water Level Stood @ 
37.9' @ 0 hrs. with 
44.0' of Auger 

Water Level Stood @ 
63.5' @ 0 hrs. with 
69.0' of Auger 

Water Level Stood @ 
58.0' @ 0 hrs. with 
No Auger 

Note: "UD" denoted 3"0.D 
Undisturbed Shelby 
Tube Sample 

Scale 1"•5' unless otherwose ncted 



Form Nn 500 

BORING LOG 

~.,rt No. J-55-04 7 
l.. •. ..,nt: Ci tv of Richmond 
Project East Richmond Road Landfill 

' Boring No.: B-2 con' t I Total Depth: 70 • 5 I Elevation: 

Type of Boring: H. S. Auger · !started: 4/B/B2 

Elftetion 

.. 

C" .I 

lr 
~ 

oo"' 4 .0 
--------------------------------

57 .o-
---------------

65.-":: 
--.: ----

70 .3':': 
------------------

DESCRIPTION OF MATERIALS 
(Ciaaificationl 

Firm Gray Silty CLAY 

Sl N C I 

r@ ORIGINAL 
FhvtHLING & ROMRTSON, lql&d) 
I I'll ·I liVIt I 11\1!1 tlii\11 liHl S •l Nl;INllHING Ctii;MICAl 
··oNE HUNORED Yf:.'ARS OF SERVICE" 

1 Ill 1 DATE Anril 20 1 QR2 

!Location: 

Completed: 4 / B/B 2 J Drtller: Fishburne 
Sample 

Sample Ooptr1 'Ill Core 

Blows (Feet) Recovery 

. 
44.0 

-z * 
,j 

I. 5.5 

UD-3 
47.5 

UD-4 
49.5 

RQAAftKS Sheet 2 ot L 

GROUNDWATER DATA 

*Wet Sample 

Note: "UD" denotes 3"0.0. 
Undisturbed Shelby 
Tube Sample 

"No. of blows req"d. lor a 140 lb. hemmer droppong 30 on. to drove21n O.D .• 1.375 in. I. D. sampler a total or 181nches on three6 
ln. increments. The sum of the last two increments of penetration '' termed the standard penetration resostance. N. 

Scale 1Hz5' unless otherwose noted 



SIN C I 

BORING LOG @ ~~~~~v~~~~~~~~~~~~~~~T~~~~~t:rrtMicAL ··oNE HUNDRED YEARS OF SERVICE'' 

ort No. J-55-04 7 18111 

\. .. .:nt: City of Richmond 
Pro1ect East Richmond Road Landfill 
Boring No.: B-3 I Total Depth: 7 4 • 0 I Elevation: !Location: 

Type of Boring: H. S. Auger jstarted: 4/2/82 

0~111 o.o 
-----------------------------------. ---------

• 

DESCRIPTION OF MATERIALS 
(CI ... oloc•liOn) 

Stiff Gray Silty CLAY w/a 

Trace of Fine Sand 

• 

Completed: 4/2/82 
Sample .., C 
Ocptll ore 
If-) Reecwe<y 

1----1 5.0 

po-t 
1-----f 7 .o 
UD-2 

9.0 

~__.14.0 
_j 

~,..;~'l.,......,bl5.5 

23.~.~--------------------------4 
: ..__-+24.0 - ~ 

-- Stiff Dark Gray Silty CLAY b 25 5 - . --
-= ----------------

w/Some Fine Sand and a Trace 

of Mica 
tm-3 
1----127.5 

29.5 
1----t 

36.~.~---------------~------------4 -------
Stiff Gray to Tan Silty· CLAY 
w/Lenses of Fine Sand 

..___~-+3 9 • 0 
_j 

"No. of blows req·d. for 1 140 lb. hammer dropping 30 rn. to drrve2in O.D .. 1 375 in.I.D. sampler• total of 18rncheson tl\rl!lf6 
ln. Increments. The sum of the last two increments of penetretoon is termed the stenderd f)efletretoon resostanc:e. N 

DATE April 20, 1982 

Fishburne 

REMARKS 
Sheet 1 of 2 

GROUNDWATER DATA 

Water Stood@ 67.2' 
@ 0 hrs. w/74.0' of 
Auger 

Hole Caved in @ 64.0' 
and was dry w/no 
Auger 

Note: "UD" denotes 3"0,D . 
Undisturbed Shelby Tube 
Sample 

Scale 1"=5' unless otherwose noted 



Form No !iOO 

BORING LOG 

~~-·rt~N~o. __ ~J~-~5~5~-~0~4~7 _____________________________________ 18_ 8_
1 
__________ ~D~AT~E~~A~or~i~l_2~0~1 ~.1~9~8~2~--~ 

Client: City of Richmond 
Prorect· East Richmond Road Landfill 
Boring No.: B-3 con' t I Total Depth: 7 4 • 0 I Elevation: !Location: 

Type of Boring H. S. Am?:er !started: 4 I 2182 Completed: 4 I 2 /8 2 I Ortller: Fishburne 

Elewahon 

0 

------. ---------------.... 

OESCA1PT10N OF MATERIALS 
(CiuaofocatiOnl 

Stiff Gray to Tan Silty CLAY 

w/Lenses of Fine Sand 

I 40.~ 
-~!.1.0 

UD-5 43.0 

UD-6 
45.0 

---i-

52.0=~--------------------------------------------+ --------------------

Very Loose Dark Greenish Gray 

Silty Fine SAND wisome Shell 

Fragments and a Trace of Clay 

• 

1--+54.0 

--+55.5 

63.~~--------------------------+ 
: --+-64.0 
- Very Loose Gray Clayey SAND * 

-:: 65.5 
- w/Some Medium Gravel & Boulders -

.:: and Shell Fragments -----------

GROUNDWATER DATA 

Note: "UD" denotes 
3"0.D. Undisturbed 
Shelby Tube Sample 

*No Standard Penetrat:i.on 
Te.st;s Performed, Sample 
obtained by dropping 
spoon 

74.~~------------------------------------+-~----+---~-------------------------- Boring Terminated @ 74.0' --------
'No. of blowsreq·d for a 140 lb l'lammer dropp•ng 30 •n. to dnve2~n O.D .• t.3751n.I.D. samplera total of 18mchesm three& 
in. increments. The sum of the last two increments of penetration •• termed the standard penetratiOn res•stance. N. 

Scale 1··s· unless otherwise 11oted 



FROEHLING & ROBERTSON, INC. 
FULL SERVICE LABORATORIES • ENGINEERING/CHEMICAL 

"OVER ONE HUNDRED YEARS OF SERVICE" 

1 8 81 

No. J-55-135 

Report of: Soil Borings 

Made for: City of Richmond 
Dept. of Public Works 
900 East Broad Street 
Richmond, VA' 23219 

Richmond, Virginia 
August 26. 1982 

Project: Water Monitoring Wells @ East Richmond Road Landfill 

Location: Richmond, Virginia 

Date MEde: August 12 - August 20, 1982 

ORIGiNAL 
(Red} 

Upon authorization from Mr. S. Feitig, test wells were set at locations shown to 
our field crew by Mr. Feitig. 

The test wells were made by means of continuous flight auger. 

This report outlines the methads, procedures, and the results of the performance of 
a test of soil samples, and is not to be construed as a soil engineering, foundation 
engineering or geological engineering report. 

.JFC/dw 

Respectfully, 

FROEHLING & ROBERTSON, INC. 

~?Ca..#·~ c;;<c;V 
John P. Cassidy, Manager 
Geotechnical Department 

HEAOOuARTEC!S: 3015 OUMRARTON ROAD • BOX 27524 • RICHMOND, VA 23261 • 
T!::L ·004,264-2701 
9RANCHES· ASHEVILUo NC • Bl,LTIMOf~E. MD• CHARLOTTE. NC •CROZET. VA • 
Fl> rETTEVILLE NC • GREE:'IJVILLE SC • NORFOLK. VA • RALEIGH. NC • ROANOKE. 
VA •LYNCI-BURG.VA 



_..., 

WELL ii DATE 

SINCE 

1 8 81 

CITY OF RICHMOND 

GROUNDWATER ~tONITORING WELL INSTALLATION 

EAST RICHMOND ROAD LANDFILL 

DEPTH STRATA 

ORIGINAL 
(Red) 

8 8/12/82 0.0-2.0' Tan Clayey SAND w/Gravel 

6 

2.0-5.5' Dark Gray Sandy CLAY w/Organics 
(Wood, Musty Smell) 

5.5-7.5' Light Gray Sandy CLAY w/Trace of Gravel 
7.5-9.0' Tan Silty SAND & GRAVEL 

(Hit Water) 
9.0-40.0' Tan Silty S&~ w/Trace of Clay (wet) 

Boring Terminated @ 40.0' 
Water Stood at 9.0' @ 0 hrs. w/no auger 
Well was set at 40.0' 

8/12/82 0.0-4.5' Brown Sandy CLAY & GRAVEL 
4.5-8.0' Tan Sandy GRAVEL 
8.0-14.5' Tan to Gray Clayey SAND 

14.5-17.5' Concrete Rubble or Boulders 
17.5-40.0' Gray Sandy CLAY 

Boring Terminated @ 40.0' 
Wa·ter Stood at 31.0' @ 24+ hours 
Well was set at 40.0' 

B-9 8/16/82 0.0-0.5' Brown Silty SAND w/Some Gravel 

7 

0.5-4.0' Tan Silty SAND w/Trace Clay 
4.0-6.5' Brown Clayey SAND & GRAVEL 
6.5-14.0' Gray & Tan Clayey S~~D w/Little Gravel 

14.0-21.0' Tan Clayey Medium to Coarse SAND 
w/Little Gravel 

21.0-27.0' Tan Silty SAND w/Little Gravel 
27.0-32.0' Gray Silty SAND w/Trace of Gravel & Clay 
32.0-40.5' Gray Clayey SAND w/Little Silt 

Boring Terminated @ 40.5' 
Water Stood at 35.0' @ 2 hrs. w/no auger 
Well was set at 40.5' 

3/19/82 0.0-9.0' 
9.0-30.0' 

30.0-35.0' 
35.0' 

Boring Terminated @ 
Water Stood@ 17.0' 

@ 14.0 t 

Brown to Tan Silty S~~D w/Some Gravel 
Brown to Black Sandy SILT w/Organics 
Gray SAND w/Some Silt (Hit Water) 
Gray Silty SAND w/Trace of Clay 

35.0' 
@ 0 hrs. 
@ 24 hrs. 

Well was set at 35.0' 



SINCE 
.. 

, 8 8, 

-2-

WELL II DATE DEPTH STRATA 

7 (Abandoned) 8/18/82 0.0-1.0 1 

1.0-3.0 1 

3.0-5.5 1 

5.5-13.0 1 

Tan Sandy GRAVEL 
Brown Sandy GRAVEL 

10 

13.0-16 .Q I 

16.0-35.0 1 

35.0-40.0 1 

Brown Sandy SILT w/Some Gravel 
Gray SILT w/Trace of Clay & Organics 
Brown Silty SAND w/Some Gravel 
Gray Silty SAND 
Gray Medium SAND 

Boring Terminated @ 
Hole was abandoned 

40.0 1 

Water Stood@ 27.0 1 @ 1 hr. 

8/20/82 0.0-3.0 1 

3.0-6.0 1 

6.0-12.0' 
12.0-26.0' 
26.0-40.0 1 

40 • Q-130 o 0 I 

Brown Sandy SILT w/Some Gravel 
Black Sandy GRAVEL 
Gray Silty SAND (wet) 
Tan Silty SAND (wet) 
Brown Silty SAND (wet) 
Gray-Brown Sandy SILT (wet) to 

Gray Sandy Clayey SILT 
Boring Terminated @ 130.0 1 

Water Stood @ 92.0' @ 24 hrs. 
Well was set at 130.0' 

ORIGIMAL 
(Red) 




